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THE TELEPHONIC CENTRAL OFFICE SYSTEM. future and its possible applications, will be considered in | peatedly described in these columns, In brief, the adjust- 
It is difficult to conceive of an invention more marvelous | another place, the object of the present article being to afford | able arm carries an Edison carbon button transmitter, con- 
than that which enables persons to converse with each other | the general reader an idea of the details of the arrangement | nected with the primary wire of an induction coil concealed 
without regard to the space that separates them; and it is not and working of the central office system, which increases | beneath the desk. A receiving telephone, which is connected 
only wonderful, but deeply interesting to the student of sci-| the usefulness of the telephone manyfold. with the line wire, hangs upon a switch at the opposite end 
ence, as it involves several of the most prominent phy sical | We have chosen for illustration as an example of this sys- | of the desk.. Removing and replacing the telephone oper- 
discoveries of modern times. It is a monument of persever- | tem in its perfected form, the Merchants’ Telephone Ex-| ates the switch. Above the desk there is an ordinary single- 
ing and difficult study and experiment.. From being a mere | change, located at 198 Broadway, and controlled by the Gold | stroke electric bell, and below it are two cells of Leclanché 
scientific curiosity, universally believed to be of no practi-| and Stock Telegraph Company of this city. battery. 
cal value, it has now become an important factor in the The telephone shown in the lower central figure in the This telephone is one of many, each of which is connected 
daily business and social life of this and other large cities. | accompanying engraving scarcely needs description, its con-| by a single wire with the central office, the interior of which 
The uses to which the telephone is already applied, its! struction and the details of its operation having been re- [Continued on page 21.] 
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THE FUTURE OF THE TELEPHONE. “utility as well as its capacity for fu.ther development in- 

There is nothing more characteristic of the present age CTeases with every new wire, more especially with every new 
than the avidity with which it seizes upon and puts to prac | Connecting link between central stations. Who, then, can 
tical use the discoveries of science and the infinite marvels have courage to predict even the immediate future of the 
of invention. To-day the experimental student wrests from | system, or tc attempt to forecast the social and commercial 
the secret treasures of the universe a new truth, a new law, a | changes which the annihilation of time and trouble, and the 
new manifestation of force. To-morrow a countless host | doing away with the mediation of forgetful or erring servants, 
of printing presses spread a knowledge of the discovery to | | will bring in their train? Soon it will be the rule and not the 
the earth’s remotest bounds. Directly it is made a working €XCeption for business bouses, indeed for the dwellings of all 
factor in the world’s best thought and action; in alittle while well-to-do people as well, to be interlocked by means of the 
some practical mind puts the harness of utility upon the new telephone exchange, not merely in our cities, but in all out- 
truth, and straightway the world is the richer by another lying regions. The result can be nothing less than a new 
‘useful invention. What would formerly have taken centu- °Tganization of society—a state of things in which every in- 
ries to accomplish—or what the most fearless minds would | dividual, however secluded, will have at call every other in- 
scarcely have dared to dream of undertaking—is now done dividual in the community, to the saving of no end of social 
inaday. The invention is achieved, and finds a world pre |and business complications, of needless goings to and fro, 
| disposed to receive it with gladness, even though its adop | | of disappointments, delays, and a countless host of those 
| tion should necessitate many and radical changes in the | great and little evils and annoyances which go so far under 
whole range of national and social customs. It took the present conditions to make life laborious and unsatisfactory. 
_steam engine centuries to pass from the stage of science un The time is close at hand when the scattered members of 
| applied to that of practical utility. The telegraph was not civilized communities will be as closely united, so far as in- 
so many years in rising from the level of scientific experi- stant telephonic communication is concerned, as the various 
ment to that of a useful factor in the daily affairs of nations. | members of the body now are by the nervous system. 

What the telegraph accomplished in years the telephone has —_ 
done in months. One year it was a scientific toy, with infi- PROGRESS OF ARTIFICIAL ILLUMINATION. 

nite possibilities of practical use; the next it was the basis of | The new year opens with unusual promise in regard to 
| a system of communication the most rapidly expanding, in- the future lighting of our homes and places of entertainment 
| tricate, and convenient that the world has known. _and business. Two noveland radically distinct systems of 

One of the most notable occurrences of our Centennial | interior illumination are now before the public, both agree- 
‘year was alittle gathering of scientific men from various ing in offering strong assurances that relief from the incon- 
parts of the world to test the performance of a new scientific | venience and imperfection of illumination by means of kero- 
invention of which wonderful stories had begun to be told, | sene and gas is not very faraway. Whether either or both 
especially with regard to what it was going to do. To the. | will fulfill the promise of the day only time can tell. Both 
‘astonishment of all it diddo marvelous things, A little disk ‘display a high degree of experimental success; but it is 
| of metal could be made to speak; still more, the operator | different matter to meet successfully the more exacting 
tial ery be miles away, and exerting power only through his requirements of every day use at the hands of all sorts of 
vocal organs. With a couple of magnetic cups and a slen- | people. 
|der wire spoken messages were transmitted through consid-| One system is based on the division of light, however gene- 
erable distances and delivered in tones so like those of the | rated, the other on the division of the electric current and 
speaker that his personality could be detected by the sound | its conversion into light by incandescence. The first is the 
of his voice, if it had ever been heard before. Though far system experimentally developed by Messrs. Molera & 
from perfect, the speaking telephone was ax .ssured fact, and | 'Cebrian, of San Francisco, and illustrated in these pages 
a new era in social and business communication had dawned. ! some months ago. These gentlemen undertake to distribute 
Scores of active minds at once set to work upon the prob- | radiant light, not the means of making light, such as gas or 
lems to which the telephone gave rise, and hundreds soon electricity. The system involves a central generator, whence 
joined them. In a little while the telephone in various forms | light is transmitted in parallel beams through tubes to the 
was in the hands of progressive men in every part of the places to be illuminated, and there thrown out by prismatic 
world. and dispersed by proper lenses. In this way, the 

It was tried as a means of uniting more or less widely de- , inventors claim to be able to disseminate the radiant energy 
tached portions of business houses, as the salesroom and the ‘of light with no greater loss of power than is experienced 
manufactory, and proved a great success. As a means of _ when the electric current is divided or when gas or oil is 
| burned in separate lamps or jets. The system has been tried 
factory. The next step was to form little clusters of tele- in San Francisco, and is said to work well. The inventors 
phonic communicants; the wider and more varied the busi- | pane to light city streets and houses, as well as isolated 
ness callings of the members of the group and the more | ' dwellings, shops, churches, and the like, and are sanguine 
numerous its membership the greater was found to be the of success. To our mind, however, the system seems likely 
utility of the system. But it soon outgrew manageable pro- | to exhibit its highest utility and economy in places where 
portions without some system of centralization. The tele- a single building is to be illuminated, and no facilities are 
phonic exchange, or central office, was a natural and neces- offered for the economical employment of incandescent elec- 
sary result. tric lights; this, of course, under the assumption that what 

Thus a new business sprang into existence almost in a day, | is possible in laboratory experiments is practicable on a large 
with no end of scientific and practical problems to solve. scale and under the varying conditions of every day use. 
The machinery and working methods of the telephonic ex- | The sanitary and other advantages offered by this method of 
| change are sufficiently explained and illustrated in another | distributing light are such as to justify the strongest wishes 
portion of this issue of the ScrentrFic American. With ' for its practical success. 
the information there given one can form some idea of the| The other promising system of domestic illumination is 
present and prospective development of the system. From that just brought forward by Mr. Edison, as described and 
the little room figured, as many as six hundred lines (with an illustrated on another page of this paper. To all appear- 
aggregate mileage of 650 miles) reach out to the offices ances, Mr. Edison has got the lamp he has so long been 
and homes of as many subscribers in various parts of New searching for, and curiously it is not at all what he thought 
York, Brooklyn, Jersey City, Newark, Orange, and connec- it would be a few weeks ago. In other words, the light is 
tions are making or in immediate prospect with all otherad generated in a strip of carbonized paper and notin a 
jacent towns of any size. New lines are being added at the spiral of platinum or other refractory metal. The light pro- 
rate of five a day, and every new wire widens the range and duced is perfect; the lamp is inexpensive and apparently 
increases the value of every other wirein the system. Very durable; the economy of the general system in which it is 
used is tolerably clear; and all its details seem to have been 
worked out with Mr. Edison’s usual cleverness and practical 
skill. The only question that remains undetermined at this 
writing is whether the lamp will stand the test of time. It 
seems almost incredible that a slender thread of carbon can 
withstand the intense heat of the lamp, even in a perfect va- 
cuum, without volatilization or fracture; but the lamps are 
stated to have stood action of the current, both in ordinary and 
‘in extraordinary strength, long enough already to upset all 
reasonable opinion as to the behavior of carbon under such 
conditions, and there is now nothing to be done but to wait 
for time to determine what the ultimate issue will be. The 
fact that all its predecessors in the field of incandescence 
have sooner or later come to grief is the chief, if not the 
only one, compelling a suspension of judgment in the present 
case. We sincerely hope that no hidden flaw may discoun- 
tenance the inventor’s confident assurance of victory. The 
light is exactly what the world wants to see; and if it will 
only wear long enough to pay for itself, both the inventor 
and the public at large are to be heartily congratulated. 

At this point it is proper to note the extreme simplicity 
of the new lamp and the lack of any startling novelty in its 
materials or construction. If the lamp justifies present ex- 
pectation, it will have but one radical peculiarity, and that 
| is success. And success, in a field beset with so many diffi- 
‘culties which men of science and practical experience have 
pronounced insurmountable, is the highest as well as the 
final proof of a great invention. 
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scriber in the other. Already from four to five thousand 
calls are made upon the exchange daily, during business 
hours, and the system has scarcely begun to occupy the vast 
field that lies open for occupation as rapidly as telephones 
and connecting wires can be set up. 

The limits of our space forbid any attempt even to sum- 
marize the infinite range and variety of possible telephonic 
communication. Its scope is as wide, as limitless indeed, as 
is the range of communication possible between men. Any 
question that a business man may have occasion to ask of 
another, any instruction he may wish to give to a distant 
subordinate, any message that a boy can carry, and that may 
be written, falls within its province. Even at the low ave 
rage of a mile for the distance between the widely separated 
subscribers in this city the five thousand daily communica- 
tions mean five thousand miles of travel saved for somebody. 
And the time gained by the saving of those five thousand 
miles of travel means not less than a’ thousand hours of the 
most valuable portion of the day, an average of over an hour 
and a half daily to each subscriber. The increase of busi- 
ness efficiency due to such savings of time and trouble is 


In its infancy, with the inertia of custom to overcome, 
| the system has developed a capacity for growth that has 
distanced the expectation of the most sanguine, and its 
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Less successful workers in the same field have been But true and lasting prosperity in any line of business is 


prompt to say: “* Mr. Edison is mistaken : the thing cannot 
be done as he claims to do it To which Mr. Edison 
replies: “ The problem appears to be solved; time only can 
tell whether the solution is fingl.” 

The next objection is: ‘‘ The lamp presents no new dis- 
covery; its elements are old, and everything in the system 
has been suggested or tried before.” 

To this Mr. Edison may as justly reply: ‘‘ Grant that the 
jamp involves no discovery, that its elements are old; never- 
theless, in combining old elements, 1 have produced a new 
product, an incandescent electric lamp which does what no 
other lamp has done; it will work and does work. Other 
men may have tried to do the same thing by the same means; 
they have failed; I have succeeded. Therefore, the lamp is 
fairly mine.” 

If Mr. Edison’s success is verified by time and use, the world 
will frankly accord to him the credit which is his due. But 
whether he is successful or not, the field is still open. It is 
not possible that there can be but one solution tu so complex 
a problem. Such an event never yet occurred in the history 
of invention. Whatever Mr. Edison’s success may prove 
to be, it should serve as an incentive to other workers in the 
same field to take heart and go on to like achievements; 
and the greater his success the greater the assurance that 
others can do likewise, or possibly better. 

—_— —_>+2>—— 
ALEXANDER STUART. 


In the death of Alexander Stuart, at his residence in 
Chambers street, Tuesday, Dec. 23, the city of New York 
lost one of its best kpown aad respected citizens. 

For more than forty years, Alexander Stuart, with his 
surviving brother, Robert L. Stuart, carried on the business 
of refining sugar on an extensive scale, under the widely 
and honorably known firm name of R. L. & A. Stuart. 
Their enormous refinery adjoined the residence of the de- 
ceased, and was within a block of the house in which 
the two brothers were born. Alexander Stuart had parti- 
cular charge of the manufacturing part of the business, and 
zave his personal attention to the improvement of the ma- 
chinery and to processes. He expended time and money 
freely, employing experts of the highest rank, such as Pro- 
fessor Torrey, a famous chemist in his day. By means of 
their skill and his own ingenuity the manufacture was car- 
ried to so high and pure a point that the firm’s sugars com- 
manded a better price in the market than those of any 
other manufacturer 

During the last twenty years of its existence the firm em- 
ployed from 250 to 300 men, and made from 35,000,000 to 
40,000,000 pounds of sugar annually. In 1872, R. L. & A. 
Stuart retired from the refining business with ample means, 
and converted their enormous refinery into warehouses, the 
rentals of which afford a large income. 


not developed or sustained on any such basis. From about 
1840 until within the past five years, nearly every branch of 
industry in England had a most wonderful growth, and great 
fortunes were made among representative members of the 
middie classes. But this growth seems to have met with a 
severe check, and the close competition for the world’s trade 
during the past five years has probably caused some reduc- 
tion of the wealth accumulated in moré prosperous times. 
Who shall say how much of this comparative decline in 
England's prestige as a manufacturing nation is due to this 
narrow spirit of exclusiveness, whereby inventions and im- 
provements are necessarily limited, and the rewards there- 
for confined to the few ? Here, every workman, from the 
lowest to the highest, is not only permitted to know how the 
work is done in every department of his business, but he is 
counted of little worth who does not at the same time make 
diligent efforts to understand all practicable ways of doing 
the work in his own trade and all branches related thereto. 
Our manufacturers, as a consequence, do not presume upon 
the ignorance and want of skill of their competitors, and 
suppose they will be able to hold in the future any advan- 
tages they may have to-day, except as they may constantly 
improve their productions and introduce more economical 
methods. They do not shut themselves up in an assumed 


| superiority, not caring to know what others are doing, care- 


Since relinquishing the refining business the two brothers | 


have spent their time and mouey in good works, contributing 
some years as much as a hundred thousand dollars to bene- 
volent purposes. One of their last acts in this direction 
was the purchase of the magnificent Potter estate, at Prince- 
ton, New Jersey, and after refitting the mansion through 
out, and making ample annual provision for its maintenance, 
they set the whole apart as a private residence for the Presi- 
dent of Princeton College, Dr. McCosh. 

Alexander Stuart was a man of marked character, genial 
in his manners, and of great benevolence of spirit, his gifts 
to religious and philanthropic objects being numerous and 
generous. By a long life of honorable enterprise and 
superior business capacity, he amassed a large fortune, and 
never failed to use it wisely. 

- e+e ee ——— 
EXCLUSIVENESS OF ENGLISH MANUFACTURERS. 

One of the first things usually remarked by a foreign me- 
chanic coming to this country is the readiness with which 
he obtains admission to any of our manufacturing establish- 
ments. To suppose he will be allowed, as is usual here, to 
freely walk about the premises and enter the different shops 
and departments of almost any large factory, simply as a 
Visitor, without the intervention of some influential friend; 
Without the necessity of feeing the ‘“‘gateman,” and not need- 
ing to assume any disguise, is so entirely different from his 
preconceived ideas, and the habits and notions in which he 
has been brought up, that he is generally greatly astonished. 
At first, too, especially if he be an Englishman, he is apt to 
think such liberty of inspection may be meant as an especial 
distinction, conferred upon him under the supposition that 
he is a person of more importance than he rates himself, 
until he becomes sufficiently well acquainted with the usages 
of the country to understand that such freedom is hardly 
counted any especial privilege. 


of those in Great Britain particularly, are all against this 
way of doing business. To obtain admission to almost any 
of the large manufacturing establishments is generally a 
matter of a great deal of difficulty, to effect which it is often 
Hecessary to consult the head of the firm, present formal 
letters of introduction, and have passes come down from one 


‘o another through several different functionaries. It is | 


difficult to see why this should be so marked a peculiarity in 
all kinds of business in England, except it be on the princi- 
ple that many of the long established houses rather arrogate 
‘0 themselves, from their age and financial strength, a posi- 
‘lon somewhat similar to that which the accident of birth 
Zives to their aristocracy—thus making an “aristocracy of 
trade,” as it were. 


The customs of European manufacturers generally, and | those days 


ful only to prevent their competitors from doing as well, for 
they know full well that, in the present progress of industry, 
what may be to-day’s success may be comparative failure to 
morrow. There is, therefore, a sharpness of competition 
here, and a rapidity of development which would be impos 
sible within narrow lines and under a ‘‘ dog-in-the manger 
policy ;” and it is this spirit which has placed our manufac- 
turers generally so far in advance of those of the rest of the 
world. 
—_> + o> - 
THE HEART AS A MACHINE. 

The heart is probably the most efficient piece of physical 
apparatus known. From a purely mechanical point of view 
it is something like eight times as efficient as the best steam 
engine. It may be described, mechanically, as little more 
than a double force pump furnished with two reservoirsand 
two pipes of outflow; and the main problem of its action is 
hydro-dynamical. The left ventricle has a capacity of about 
three ounces; it beats 75 times a minute; and the work done 
in overcoming the resistance of the circulating system is 
equivalent to lifting its charge of blood a little short of ten 
feet (9°923 ft). The average weight of the heart is a little 
under ten ounces (9°39 oz.). The daily work of the left ven 
tricle is, in round numbers, ninety foot-tons; adding the 
work of the right ventricle, the work of the entire organ is 
nearly one hundred and twenty-five foot-tons.* The hourly 
work of the heart is accordingly equivalent to lifting itself 
twenty thousand feet an hour. 

An active mountain climber can average 1,000 feet of 
ascent an hour, or one-twentieth the work of the heart. The 
lifted its own weight 2,700 


’ 


prize Alp engine, ‘ Bavaria,’ 
feet an hour, thus demonstrating only one-eighth the efficiency 
of the heart. Four elements have to be considered in esti- 
mating the heart’s work: (1) the statical pressure of the 
blood column equal to the animal’s height, which has to be 
sustained; (2) the force consumed in overcoming the iner- 
tia of the blood-veins ; (3) the resistance offered by the 
capillary vessels; (4) the friction in the heart itself. This, 
in a state of health, is kept at its minimum by the lubri- 
cated serous membrane of the pericardium, 
—————EE———————— 
THE STRUGGLES OF A SUCCESSFUL INVENTOR. 

The early struggles of Mr. E. B. Bigelow, whose recent 
death in Boston we have already noted, afford a lesson of 
pluck, energy, perseverance, and final success, which ought 
to be very encouraging to other young inventors, when 
things do not go as they would like. His whole life, too, 
furnished another and brilliant refutation of the untruth 
conveyed by the ancient saying, that a rolling stone gathers 
no moss; everything depends on how the stone rolls. 

His father was poor, and he was early set to work on a 
neighbor’s farm at small wages. His first invention, made 
when he was thirteen years old, was a hand loom for weav 
ing suspender webbing. Next he invented a machine for 
This brought him a little money; and at 


spinning yarn. 
Here 


sixteen he attended an academy at his own expense 
he became interested in stenography, wrote and published 
the “Self-Taught Stenographer,” from which he hoped to 
make a fortune. But the venture landed him in debt Then 
be undertook the manufacture of twine, and failed again. 
Later he made another failure in the manufacture of cotton, 
which increased his indebtedness to $1,400, a large sum in 
Then he took lessons in penmanship, becoming 
so skillful that he was able to support himself by teaching 
the art. The work did not promise any great profit, and 
he thought he would like to be a physician. After taking a 
course of classical instruction he entered his name as a} 


medical student. 
At this point, while lying one night under a Marseilles 
bed quilt, he conceived the idea that he could make a power 
loom to weave such fabrics. He dropped his studies for in- | 
vention, succeeded, and entered upon a new course of effort, 


disappointment, more effort, and final success. A Boston 





. ° | 
|house promised him money to set up his looms, but failed 


| 


before he could get started. His father was also unfortu- | 
nate in business and in failing health. He thought he could 
make something by means of a power loom for weaving! 


coach lace, and having found that there was a good market 
|for such products, he set to work to invent the required 


loom. It was another success as an invention; and, better 
for him, it resulted in financial success. It gave him both 
money and reputation. But he was cut out for still better 
work, and he found it in the invention of power looms for 
‘arpet Weaving, the history and effect of which have already 
been told in these columns, He set up the first successful 
power loom carpet factory in the world; and subsequently 
passed on from looms for weaving ingrain to the greater in 
vention of power looms for Brussels carpeting. In all he 
took out thirty-six United States patents, and ultimately ac 
quired great wealth. It is said, on good authority, that by 
his inventions, the cost of weaving coach lace was reduced 
at once from twenty-two cents a yard to three cents; and 
the cost of weaving Brussels carpet from thirty cents to 


four cents 
— «+ Oo +a 


LOW WATER ON MANUFACTURING STREAMS, 

The comparatively small amount of rainfall in the latter 
part of the summer and through the fall months, in most of 
the States along the Atlantic seaboard, was felt to be a 
serious inconvenience in most manufacturing towns where 
machinery is run by water power. In many large establish 
ments much trouble was caused, because the water in the 
streams on which they lad been accustomed to depend for 
their power was for weeks too low to allow of running full 
time, and in some cases a total cessation of work for a con- 
siderable period was necessary. We do not now refer to 
the hundreds of grist mills and saw mills throughout the 
country, which are run by streams and creeks that were 
never expected to operate them steadily throughout the year. 
Leaving these out of the account, it is probably not too 
much to say that the builders and owners of scores of large 
manufactories, who had thought their water power practi 
cally constant, have this year been so seriously inconve- 
nienced that the question of their future supply of water be- 
comes one of great gravity. For they see in the prolonged 
stoppages they were compelled to make the past season 
something more than the mere effect of an unusual drought, 
which may not occur once in a dozen years. 

Much has been said and written by those who have 
studied the subject carefully, about the diminished rainfall 
in countries and sections where the forests have been cut 
down, and how the character of the streams in such locali- 
ties has undergone radical change, they being more subject 
to sudden freshets, while for the greater portion of the year 
the volume of water they carry is largely reduced, But 
such considerations as these seem to have had little weight 
with our manufacturers They know that our timber 
lands are being used up with the most wasteful prodigality, 
but they have hardly given the matter a thought, in the light 
of its probable effect upon their business. They have seen 
the tanners cut down vast regions of woodland, to obtain 
the bark with which to make leather, much as the stock men 
in Texas and on the River Plate, in South America, used to 
slaughter cattle for the hide and tallow, the one not caring 
what became of the timber, as the other was indifferent to 
the value of the beef, and this wholesale destruction of the 
original forests has seemed to be a matter in which they had 
no interest. 

The past summer has been particularly suggestive of 
thoughtful reflection and more careful calculation for the 
future, in regard to this whole question, by manufacturers 
who would avoid investing large amounts of capital in 
buildings and machinery whose value may at no distant 
time be greatly impaired by the falling off in the water sup- 
ply on which*they depend for their power. The entire sec- 
tion of country of which the Adirondack Mountains form 
the center has been greatly changed in the past few years by 
the wholesale cutting down of trees which has been pushed 
on every side. It is natural, therefore, that the water courses 
which are fed from this region should begin to show the 
effects which everywhere follow such causes, and it is not 
at all surprising that the manufacturing establishments in 
the Valley of the Mohawk should this year have had greater 
reason than ever before to complain of a deficiency of 
water. The character of the Delaware River, and the 
streams which fall into it, has for many years been under 
going a similar change, and now like causes have com 
menced to operate throughout the Valley of the Susque- 
hanna, in Pennsylvania and New York, where are some of 

tanning and lumbering establishments in the 
It behooves all manufacturers, therefore, who are 


the largest 
country. 
dependent upon water power to run their machinery, to 
look this question squarely in the face. It is not very likely 
that any stop can or will be put to the destruction of our 
forests, so long as we have any, while individuals or firms 
can make money in this way; but those whoare tying up 
their capital in enterprises where the amount and perma 
nence of the water supply is a prime consideration should 
take heed, while they have time, of the changes they have 
every reason to look for. 





Mr. B. C. Davis, in renewing his order for continuatce of 
his advertisement in the Screnrrric AMERICAN, writes: 
‘The four line advertisement of my business in your paper 
has already brought to me orders to the amount of fifteen 
hundred dollars,” F 

— ee — 

The first river steamer to adopt the electric light is the 
Reuben R. Springer, which left Cincinnati on her first trip 
to New Orleans, Dec. 17, 1879. 
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THE JOHNSTON HARVESTER PRIZE. 
Our readers are already aware that the field trials of agri- 
cultural machinery at the Paris Exhibition of 1878 resulted 





in an overwhelming victory for American manufacturers. | 


The special prizes for exceptional merit, as displayed in 
these practical contests, were twelve objects of art—Sévres 
vases—only eleven of which were awarded, no sufficiently 
meritorious competitor appearing for the twelfth. 


and they are to begin not later than one year from the pass: 
age of the act. The works are to be pushed so as to increase 
the depth six inches annually until the full depth of thirty 
one feet six inches shall be obtained, otherwise the pro- 
visions of the act shall be void. 

When the full depth is pbtained the sum of $5,500,000 
shall be paid. The sum of $30,000 is to be paid annually 


Of the | for the maintenance of the requisite depth, said payments to 


; "I 2 : ey i ne we \ > 
eleven awards seven fell to Americans, one to a French exhi- | be made three months after the expiration of each year. The 


bitor of an American machine, two to French 
exhibitors of French machines, and one to an 
English exhibitor. 

In the harvesting tests thirty-five reapers 
were entered, but only one award was made 
to that class of machines—the splendid speci 
men of ceramic art shown in the accompany 
ing engraving—and that fell to the Johnston 
Harvester Company, of Brockport, Monroe 
county, N. Y., who have just received their 
prize. : 

The vase, as will be seen from our engrav- 
ing, is of the shape called ‘“‘ tazza.” It stands 
ten inches high, the bowl having a depth of 
three inches and a breadth of fourteen and a 
half inebes across the top. Outside the pre- 
vailing colors are blue and gold; within are 
panels of scroll. work, tritons, and trefoils, 
with circular bands in gold. In the center is 
a raised medallion representing the city of 
Paris—a female head with a mural crown. 
Around the medallion are scrolls, rosettes, 
fruits, wheat ears, and other agricultural sym- 
bols. Around the body of the vase is a 
wreath of fruits, flowers, and grain, with a 
spiral pink band bearing the inscription, 
‘* Exposition Universelle, Paris, 1878,” and 
medallions with agricultural symbols. The 
pillar is in blue and gold, with bands, frets, 
and festoons; and the foot has a circular 
band inclosing quatrefoils on a green ground, 
broken by four panels, severally containing 
the words ‘‘ Sévres,” ‘‘ Paris,” ‘‘ Exposition,” ‘‘ 1878.” The 
intrinsic value of the vase is placed at one thousand francs; 
but that is 4 small matter compared with its actual value as 
a testimonial to the practical superiority and exceptional 
merit of the reaper which earned it in a field contested by 
so many able rivals. 

SEAL. eer ere 
Facobsen’s Method for Photo Printing. 

Prepare a carbon picture in the usual m@ ner upon a 
sheet of glass, and surround the picture with a wooden 
frame which exactly fits round the sheet of glass. Then 
pour into the frame a mixture (not too hot) of one part 
of gelatine, one part ‘of gum arabic, and two parts of gly- 
cerine. When the mass has stiffened in the 
frame, carefully remove the latter from the 
former with a knife, and with equal care 
invert the gelatine plate, with which the car 
bon picture will now beincorporated. Toink 
the picture use a ground glass roller, and the 
inking process proceeds most favorably when 
done upon a smooth, elastic support like that 
used for rolling letter press forms. The 
printing ink, which must be very thick, is 
previously dissolved in oil of turpentine or 
in benzole, and some of this solution, without 
the addition of varnish, is poured upon the 
plate and distributed over it by the glass 
roller. 

The plate - being inked, a sheet of un- 
coagulated albumenized paper corresponding 
in size tothe picture is laid upon it, and an 
India-rubber roller is passed softly across the 
paper, which is then lifted off the plate. The 
albumenized paper, which absorbs moisture 
readily, should not be allowed to lie too long 
upon the plate for fear of the albumen dis- 
solving off and dirtying the plate. It is not 
necessary to damp the plate with water, as it 
possesses sufficient moisture to allow of a 
dozen impressions being taken. Of course 
this moisture is exhausted at last, but the 
plate is sufficiently hygroscopic to absorb 
enough moisture from the atmosphere in the 
course of a few hours to allow of printing 
being resumed 

While in other lichtdruck processes 
the image is sunk into the plate and the 
ink has to sink into the shadows, this 
method has the advantage of furnishing a 
relief which facilitates printing. By this pro- 
cess, also, round objects, such as bottles and vases, can be 
printed—possibly even with colors, which could be burnt in.” 

- —~ 4 6 he ~ 
The Entrance to New York Harbor. 

A bill has been introduced in the House of Representa 
tives at Washington to create a permanently deep, wide, and 
straight channel through Sandy Hook bar to the port of 
New York. The bill provides for the construction of such 
works on the seaward or outward side of Sandy Hook bar 
as may be necessary to effect permanently and beneficially 
the part known as the Swash channel “and the fourteen 
foot channel.” The works are not to impede navigation, 
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SEVRES VASE-—SPECIAL PRIZE, PARIS EXHIBITION. 


terms and conditions of the various payments are as follows: 
$500,000 to be paid when a depth of 27 feet 6 inches and a 
mean width of 200 feet are obtained; $500,000 when a depth 
of 28 feet is obtained; $500,000 when a depth of 28 feet 6 
inches and a width of 300 feet are obtained; $500,000 when 
a depth of 29 feet is obtained; $625,000 when a depth of 29 
feet 6 inches is obtained and a width of 400 feet; $625,000 
when a depth of 30 feet is obtained; $625,000 when a depth 
of 30 feet 6 inches and a width of 450 feet are obtained ; 
$625,000 when a depth of 31 feet is obtained; the final pay- 
ment in full of $1,000,000 when the full depth of 31 feet 6 
inches and a width of 500 feet are obtained. 

The persons engaged in the work are not to shut off the 





SEVRES VASE—TOP VIEW. 
flow of water through any of the channels over the bar by 
damming up, by the erection of jetties, or by impeding or 
controlling in any way the natural flow of the water, nor 
resort to dredging, blocking, or any stirring-up process, for 
the purpose of more quickly achieving the required depths, 
but shall make the channel permanently deep. 
a 

William A. Drown. 

Mr. William A. Drown, one of the largest umbrella manu- 
facturers in the world, died in Philadelphia, Saturday, De- 
cember 13, in the seventieth year of his age. He was born 
in Portsmouth, N. H. 








Weight Applied to Money. 

At a recent meeting of the Bankers’ Institute, London, 
Mr. Barclay V. Head, assistant keeper of coins at the Bri- 
tish Museum, read a paper ‘‘ On the origin and transmission 
of some of the principal systems of weight as applied to 
money from the earliest times to the age of Alexander the 
Great.” Mr. Head stated that a theoretically perfect system 
in which all measures and weights were referable to one and 











the same unit had been attempted (if never quite attained) 
twice only in the whole history of mankind; 
once by the Babylonians in their sexagesimal 
system, and once again, after a period of 
3,000 years, by the French in their decimal 
system. Numismatists were generally agreed 
that the Lydians, about 700 .B. C., were the 
inventors of the art of coining, and that the 
earliest coins were composed of electrum—a 
natural compound of gold and silver found 
in the washings of the river Pactolus, This 
coinage lasted about a century and a half, 
and was then superseded by a bi-metallic cur- 
rency of gold and silver, instituted by Croesus, 
Henceforth bi-metallism in the currency be- 
came the rule in Asia down to the age of 
Alexander, being based upon the constant 
fixed ratio of 1 to 131¢ between gold and sil- 
ver. The currency of European Greece, Mr. 
Head believed to have been generally mono- 
metallic, based upon silver, not upon gold. 
This continued to the time of Philip of Ma- 
cedon, in whose reign the rich gold mines of 
Philippi were discovered, and gold for the 
first time became abundant in Europe. Philip 
thereupon reorganized his currency, intro- 
ducing bi-metallism, with the view of arti- 
ficially keeping up the price of gold as com- 
pared with that of silver. This device was 
futile, and Alexander the Great returned to 
the ancient system of mono-metallism, based 
upon silver, though he coined gold. From 
this time the gold coinage was regarded merely 
as bullion, no attempt being made to regulate the value of 
one metal by the other. Mono-metallism henceforth became 
universal, even in Asia. This change from a double to a 
single standard in Asia was facilitated, in Mr. Head’s 
opinion, by the sudden depreciation of gold (for the first 
time in history) consequent upon the dispersion by Alexan- 
der of the long-hoarded treasures of the Kings of Persia. 
: eee ee eee 

The *“* Kohinoor” Pearl, 

Some months ago the pearl fisheries of the Miami River, 
Ohio, were described at considerable length in this paper. 
The past season has been signalized by the discovery of an 
agatized pearl, weighing forty-six anda half grains. The 
groundwork is beautifully agatized with the 
pearly iridescence shining through. It is the 
only pearl of the kind in pearl history, a his. 
tory which dates back at least two thousand 
years, for the Ceylon fishery has been known 
for quite that length of time. Being the first 
of its kind, its value cannot be estimated. It 
is singular, too, that it was found embedded 
in the flesh of the mussel; all others taken 
from this river were found between the flesh 
and the shell, or embedded in the shell. 

The prosecution of this industry is due 
largely to Mr. Israel Harris, a banker of 
Waynesville, Ohio, who has already a col- 
lection of over a thousand Miami pearls of 
all sizes and values, some of them of odd 
and irregular forms. Some resemble human 
hands; one is a smal] shell to which a coating 
of pearl has been added. His latest impor- 
tant acquisition, the agatized pearl, he calls 
the ‘* Kobinoor.” 
eee 
A Large Consignment of Silkworms® 

Eggs. 

A consignment of silkworms’ eggs, filling 
six freight cars, and valued at $850,000, ar-~ 
rived in this city December 19, from Yoko- 
hama, by way of San Francisco. The eggs 
were from Japanese nurseries, and had been 
collected and consigned to silk growers in 
France, and Italy by their agents at Yoko- 
hama. The route followed was chosen in 
preference to that by the Indian Ocean and 
the Suez Canal owing to the lower tempera- 
ture. Great care has always been necessary 
by the Indian Ocean route, and, even when 
that was exercised, consignments were often 
spoiled by the high temperature in doubling the southern 
points of Hindostan. The increased number of transfers 
slightly injures the eggs, but the aggregate damage is con- 
siderably less by way of New York than by way of the Suez 
Canal. The eggs are packed in cases measuring three feet 
in Jength by about one foot in width and depth. Each “ase 
contains about 600,000 eggs, gummed to strips of cardboard 
separated by layers of tissue paper. From twenty totwenty- 
five strips are placed in each case, each strip containing 
from 30,000 to 35,000 eggs. With this simple packing and 
with due precautions against moisture and high temperature, 
these delicate structures are transported three-fourths of the 
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tance round the earth in perfect safety, provided always 


di pg Sen 
hat a moderately cold fresh air is given free access to the 
that « ms . * 
yarters in which they are stored. Heat, it is stated, pro- 
eos an immediate effect upon the development of the 
‘ , , . . 
oeyve, thus rendering it impossible to deliver them in good 
»ondition for growing. 
rhe partial failure of the juropean silk crop the pas 
year has made an unusual demand for Japanese eggs, and 
other large consignments are anticipated. 
io 6 1a 
EDISON’S LATEST ELECTRIC LIGHT. 
It is somewhat strange that carbon, the only substance of 
any value for the contact surfaces of telephone transmitters, 


uld also prove to be the only substance suited to the light 
¢ portion of electric lamps. The production of an 
etric light by the incandescence of platinum is, for the 
it at least, laid aside by Mr. Edison for the more pro 
Not the carbon so 


mising and more satisfactory carbon. 
familiarly known in connection with electric lighting, but a 
new article having different qualities, and remarkable both 
for the simplicity of the process by which it is made, and its 
efficiency as a light-giving body when raised to incande- 
scence by the passage of an 

electrical current. 

The discovery of this new 
form of carbon was partly 
accidental, but more the re- 
sult of Mr. Edison’s faculty 
of seizing upon the slightest 
suggestion and following it 
is long as it invites investi- 
gation. 

The first carbon prepared 
by Mr. Edison for this pur- 
pose was formed of a thread 
enveloped in a paste made of 
lampblack and tar, and car- 

at a high tempera- 
This carbon thread, 
although not remarkably suc- 
cessful, sufficient en- 
couragement to warrant fur- 
ther investigation in the same 
direction. After the trial of 
a number of other substances 
it was determined that the 
best of ail was paper, simple 
plain paper, without lamp- 
black or other applications. 


bonized 


ture 


gave 


In making these carbons the 
quality of cardboard or paper 
known as Bristol-board is 
used. 

The completed carbon is 
shown full size in Fig. 1; the 
blank from which it is made 
is shown full size in Fig. 2. 
It will be observed, by com- 
paring Fig. 1 with Fig. 2, 
that the paper shrinks enor- 
mously during the process of 
carbonization. 

The 
lit ‘le 


+} 
ney 


manufacture of these 
carbon ‘* horseshoes,” 
are called at Mr. Edi 


son’s laboratory, is very sim- 


ple. The paper blanks, after 

being cut by dies in the form 7" 

shown in Fiy. 2, are sub \ 

jected to heat sufficiently 

sirong to drive off by destruc- tte 

tive distillation all volatile Zz LAA 
matters. The paper horse JZ ZS 
shoes thus prepared are B 


Placed with alternate layers 


of tissue paper in shallow 
iron boxes, and weighted 


down with thin plates of or- | —— 
These boxes 
tight-fitting 
covers, and placed in a muf- 
fle, when they are raised to a 
high temperature, which is 
maintained for a considerable 
time. The only index of the 


dinary carbon 


are closed by 








pert glass worker, who was formerly engaged in the labora 
tory of the famous Geissler, of Bohn. 

The electrical resistance of the slender carbon horseshoe 
is 100 ohms, and, while the lamp shown in Fig. 3 is intended 
to afford a light equivalent to a single four foot gas jet, it 
may be forced to give a light equal to that of 8 or 10 such 
jets. We saw a single lamp of this kind giving a light that 
enabled us to read the Screntiric AMERICAN 100 feet away. 
This was certainly an extraordinary performance for a piece 
of carbon having a surface no larger than that shown in 
Fig. 1. 

One of the most remarkable experiments connected with 
the exhibition of these lamps was that of connecting one of 
them with the main electrodes by means of a yard of No. 
36 copper wire, no larger than a horse hair. The light was 
maintained without heating this very small conductor. Of 
course a wire of this size is too small to use in regular prac- 
tice, but it strikingly exhibits the advantage of having a 
light-giving body of high resistance. 

The carbon is very tough and flexible, and not liable to be 
We saw one of the carbon horse 
The carbon 


broken or injured by jars 
shoes nearly straightened before it broke. 
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EDISON'S LATEST ELECTRIC LAMP. 








does not make the slightest difference, so far as the lamps are 
concerned, whether one or fifty of them are in use; it does 
make a difference, however, in the power consumed at the 
generator. The regulation of the current is reduced to the 
simple matter of varying the intensity of the magnetic field 
in which the armature of the generator revolves. 

The entire lighting apparatus of a house, store, office, or 
factory, consists in the lamps and a few wires. There are 
no regulators, no complicated switches, no resistance coils 
to replace the lamps when the latter are not in use. The 
lamp, in its present form, is as simple as a candle, and, can- 
dle-like, it may be taken from its socket and replaced. This 
may be done while the current is on. 

The construction of the socket which supports the lamp 
will be understood by reference to Fig. 4. 

The lamp has attached to its electrodes siips of copper, 
which are bent upward against the sidés of the glass, and 
One of 
these springs is connected with one of the electrical conduct- 
ors; the other spring merely touches the copper strip, and 
does not form a part of the electrical conductor until it 
the thumb b, this screw being 
with the second 
electrical conducting wire. 
To start the light it is only 
necessary to turn the screw, 
b, until it touches the spring. 
To stop the light the screw is 
in the reverse direc- 
tion. From this it will be 
seen that the electric lamp is 
managed than a gas 
burner, as it requires neither 
lighting nor regulating. 

On the evening of our visit 
to Mr. Edison’s laboratory, 
he had more than thirty of 
these simple little lamps in 
operation, the current being 
supplied from one of his ma- 
chines. Each lamp gives a 
clear, soft light equal to that 
of a four foot burner. 
These lamps already 
been in continued operation 
for more than 48 hours, and 
they had seen altogether as 
much use as they would in 
30 days of ordinary domestic 
or The 
light certainly leaves nothing 
to far its 
efficiency is concerned, and 
we are assured by Mr. Edi- 
that, the of 
cheapness or economy, his 
system of illumination is far 
in advance of any other, not 
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business service. 


be desired so 


as 


son on score 


excepting gas at the cheapest 
rates. It seems that the sub 
ject of general electric light 
ing is now reduced to a mere 
question of time. If Mr. 
Edison’s lamps withstand the 
‘ test of time, he has unques 
tionably the vexed 
question and has produced 
what the world has long 
waited for; that is, an eco- 
nomical and practical system 
of electric lighting adapted 
to the wants of the masses, 

The details given above 
were obtained by us direct 
from Mr. Edison and his 
assistants during a recent 
visit to the Menlo Park 
laboratory. 
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Nitrolin. 
A new explosive compound, 
known as nitrolin, is com- 


pounded as follows: From 5 
to 20 parts of sugar or sirup 
are mixed with from 25 to 30 
parts of nitric acid in a wooden or gutta percha vessel, 


completion of the process is the crackling of the oxide| not only withstands rough mechanical usage; it is also 
formed on the exterior of the iron boxes. After cooling the proof against injury by the sudden turning on and 
carbons are removed from the iron boxes and placed between loff of the electric current. of these carbons has 
ye: been subjected to the severe test of applying and removing 
the electric current a number of times equivalent to 36 years 
of actual daily use, and yet the carbon is not in the least 


Of this compound 25 to 30 parts are mixed with 18 to 35 
parts of nitrate of potassa and from 13 to 15 parts of cellu- 

lose. —Chem. Centralblatt. 
<_< + 

MISCELLANEOUS INVENTIONS. 

Mr. David Booker, of Edom, Texas, has patented an im- 
proved implement for trimming and cutting and laying 
It consists in a peculiar combination of 


One 


jaws of small platinum vises, a a, which are supported | 
on thin platinum wires blown in the glass base and forming 
the electrodes. A portion of the glass base and the carbon 
and its supports are inclosed by a glass bulb, from which the | impaired. 

‘lr is so completely exhausted by means of a Sprengel| The horseshoe form of the carbon has a great advantage 
pump that only a millionth part of the original volume | over the straight pencil or the voltaic arc, the light being 
— jae diffused, and therefore softer and mellower, casting 


Mr. Edison has improved the Sprengel pump so that high | no sharp black shadows, nor giving such an intense light 
vacua may be produced in 25 minutes instead of the 45 | as to be painful to the eyes. The light resembles that of a 
hours consumed in the operation by some of our physicists. | gas jet excepting in the matter of steadiness, the electric 
The vacuum is so nearly perfect that none of the tests to | light being perfectly uniform and steady. 

Which the lamps have been subjected so far, indicate the} The lamps are connected in multiple arc, ¢ ¢., the two 
Presence of the slightest trace of air. wires leading from the electrical generator run parallel to 

For making his Sprengel pumps and other vacuum appar- | each other, and the lamps are placed between and connected 

atus, Mr. Edison fortunately secured the services of an ex-| with each wire. As Mr. Edison has bis circuit arranged it 











down hedges 
knives and levers. 

Mr George C. Phillips, of Silver City, Nev , has invented 
a steam piston packing, which consists mn making the suit 
able packing rings with their adjoining faces inched in op- 
posite directions, so that the pressure of the gland will com 
press and expand the packing rings alternately to pack the 
piston and stuffing box, such rings being used in connection 
with a conical sleeve of novel construction, which sits within 
the stuffing box and around the piston rod. 
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Mr. George H. Boszhardt, of Ida Grove, Iowa, has pa-| voir opening into the car by register holes. The smoke | 
tented an improved attachment for the damper rods of stove escapes by a pipe passing through a similar reservoir or 
pipes, furnace pipes, and other pipes and flues, which is case, the pipe extending above the car roof at the driver's | 
so constructed as to hold the damper rod and damper in ‘platform. The fuel is anthracite, giving off no visible 
any position in which they may be placed, and at the same |smoke. Two cars so fitted, running 16 hours, burned but 
time indicate the position. one bucket of coal. 
Mr. Benjamin B. Oppenheimer, of Trenton, Tenn., has a 

patented an improved fire escape or safety device, by A NEW FILTER. 

which it is stated a person may safely jump out of the win-| The accompanying engraving represents an improved 
dow of a burning building from any height, and land with- | water-drawing and filtering apparatus recently patented by 














[JANUARY 10, 188o. 


southeastern part of Ohio, when his condition attracted at- 
tention, and he was placed in a hospital at St. Clairsville. 
He has been fully identified by his friends; but whether the 





| gap in his memory has been filled is not reported. 








Correspondence. 








The Utilization of Sawdust. 


To the Editor of the Scientific American : 
In your issue of December 13, 1 noticed an article under 


out injury on the ground. It consists of a parachute attached | Mr, John B. Lindsay, of 117 West Third street, Davenport, | the title, “Invention wanted to utilize sawdust.” 


to the upper part of the body, in combination with overshoes Towa, The detail view, which is partly in section, shows | 


It is here a well known fact that sawdust, by itself alone, 


having elastic bottom pads of suitable thickness to take up the internal construction of the filter. The large cylinder | has been successfully used for producing potatoes. For 


the concussion with the ground. 


containing the filtering material has in one end an airtight | this purpose it is only necessary to lay on the open ground, 


An improved shirt has been patented by Mr. Richard 0. chamber which buoys up the filter and keeps it at or near | in rows of two to three feet apart, the potatoes that are to 
Davies, of Newark, N. J. The object of the invention is | the surface of the water. Silicious sand, the filtering medium, | pe planted, and cover the same with a bed of sawdust (say) 
to furnish sbirts having fastening devices permanently con- | js contained in the perforated portion of the cylinder, which | fr9m six to twelve inches thick. If the season is in the 


nected with their neck bands and cuffs. It consists in the is screwed on the end of the suction pipe of the pump. The least favorable it will be astonishing how this method of 
combination with the neck band and cuffs of shirts, of tabs | portion of the pipe that projects into the cylinder is perfo- | cyjture will prove satisfactory. Another method, which I 


having buttons fastened to their free ends, so that the but- 
tons may be used for securing the neck bands and cuffs when 
required. 

Mr. Truman 8. Richards, of Woodman, Wis., has patented 
a buckle for use on harness, and for other purposes, to 
which the strap may be attached readily, without stitching, 
which will hold firmly, and permit ready disconnection of 


the strap. It consists in a buckle fitted with a wedge-acting | 


slide or clamp fitted to move lengthwise of the buckle and 


clamping the strap, and the slide is also formed with serra- | 


tions that act to hold the strap more securely. 

Mr. Russell B. Griffin, of Osage Mission, Kan., has in- 
vented an improved butter package that perfectly protects 
the butter from weather, dust, etc. It consists in the 
arrangement of a butter package having its sides beveled or 
curved, and lined with cotton or linen cloth overlapping on 
top, and having two straps of metal, wood, or cardboard, 
to strengthen it. 


‘rated and covered with wire gauze to prevent the entrance 


think preferable, is to prepare the soil by plowing and pul- 


‘of sand to the suction pipe. verizing, to open furrows two to three feet apart, to put in 
| The pipe has a swivel joint which allows the filter to ac-| said furrows a four inch-layer of sawdust, on this lay the 
_commodate itself to the level of the water in the cistern or | potatoes that are to be planted, covering them with another 
reservoir. layer of sawdust, and over this a layer of the soil. 

Sawdust can be used with advantage about fruit trees. 
Mixed with the soil it enriches the latter, and placed on its 
surface it maintains moisture and prevents the growth of 
many troublesome weeds. In vegetable gardens it does also 
very-well, especially around cabbage plants. 

7 Sawdust will rot as soon as any other vegetable matter, 
according to the species of wood from which it originates. 
| Mixed with the soil it keeps the latter more mellow. An 
= | application of sawdust, say of three cart loads to the acre, 
= |during four years, over the poorest land and plowing, and 
cultivating same each year, will render it the most fertile. 
Abbeville, La. A. D. Martin. 
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Mr. Joseph McMullin, of Casey P. O., Iowa, has invented 
an improved implement for drawing dried fruits, sugar, and | 
other materials from barrels. It consists in two bars formed | 
with claw-shaped ends and pivoted together crosswise. The | 
straight portions of the bars serve as handles, whereby the | 
claw ends may be spread and then brought together, to | 


pierce and separate the material. The points of the claws | 


are of peculiar shape, by which they clear themselves when 
spread for dropping the fruit. 


Mr. James C. Bowen, of Mandarin, Fla., has patented an | i 


improved refrigerator for shipping strawberries and other | 
perishable fruits, which is so constructed that pieces of ice | 
cannot be jarred out of the ice box to fall upon the fruit, | 
and the waste pipe is arranged so that it cannot become | 
clogged. 
Mr. Louis Emile Jannin, of Paris, France, has patented 
an improved composition for stereotype moulds made from a 
cement composed of protoxide of lead and glycerine. 
Mr. Levi Talcott, of Minetto, N. Y., has patented an im- 
provement in fastenings for end gates of wagons. It con- 
sists of bolts provided with Y shaped right-angular heads, 
held in a horizontal position, so as to be shot out from the 
ends of the gate and pass through mortises in the vehicle 


he ——# " Traction Engines in the Sandwich Islands, 
ied hi, | WH i | “ ae mpees of the Scie ntifie — rican a a 

‘A Kae i anager of the Kohala Sugar Company, Kohala, 
i wai) uN ul | Sandwich Islands, and in your issue of February 15, 1879, 
| you gave a sketch of our traction engine. I have taken the 
| SCIENTIFIC AMERICAN for some years, and some time ago 


mo : li i i | iy 
| ety A WW 


anit viniail = Pe ha) ney 2 noticed a leading article, in which you said in time the 
ti Ye 1, traction engine would be the feeders of all the main lines 


ee 
' Nh} 


for farmers getting their produce to markets. I think you 
were right, and it may be interesting to you to know that 
the engine is a success with us. We have two more nearly 
due from England, and I expect during next year (1880) to 
do away with cattle altogether in hauling cane to mill, and 
intend, if everything goes right, to see in time what we can 
do at steam plowing. With our 10 H. P. engine we have 
been hauling to mill from 75 to 90 tons weight of cane per 
day from a distance of one mile on an average (two miles 
there and back), and taking the place of 80 head of cattle. 
We use on an average for this amount of work 800 Ib. of 
common Sydney (Australia) coal per day. I got from New 
ork 50 tons of Pennsylvania anthracite coal, but it would 
not do. It was too slow, and would not raise steam when 
The inventor of this filter claims that water taken from the | we were going with a full load, which soft coal will do, and 





LINDSAY’S FLOATING FILTER. 


sides, where they are turned up at right angles to the mor- | surface is purer and better than that taken from the lower 


which you must be prepared to do on coming to a hill or up 





tise, thus fastening the sides and end gate together, and by | portion of the well or cistern; and he also states that there is | grade. In trying the engine, we brought 10 tons of cane 
the action of the beads the sides are drawn closely against a peculiar advantage in drawing the water through the filter | (exclusive of weight of wagons) up a grade, rise 1 foot to 11 


the ends of the gate. 

Messrs. George Wadsworth, of Boston, Mass., and Joseph | 
P. Smith, of New York city, have patented an improved 
brush. Thisis an improvement in the class of bristle brushes 
used for painting, whitewashing, etc.; it consists in an 
arrangement whereby the bristles are firmly secured to the 
stock or head; also in providing the stock with a dovetailed 
core, along which the butts of the bristles are laid and se- 
cured by wooden strips on each side held under a metal fer- 
tule securely fastened to the core outside of the bristles. 

An improvement in violins has been patented by Mr. Carl 
Kreutzer, of New York city. This invention relates to the 
construction of violin bodies, the object being to improve 
the tone of the instruments and render them lighter, more 
ornamental, and less costly. The inventor constructs the 
back, belly, and sides from sheets of veneer or thin wood 
glued together with the grain crossing. These compound 
veneer sheets are cut out and stamped up to shape, and the 
body then formed by gluing the parts together. The orna- 
mental edge is formed of a separate piece that consists of 
alternate layers of light colored wood and ebony, and is 
worked to a beaded form after attachment. 

Mr. James T. Brown, of Saranac, Mich., has patented an 
improved fire-pot for soldering-iron heaters, which consists 
of a cylindrical metallic vessel or combustion chamber with a 
perforated bottom and side openings fixed centrally within a 
larger cylinder that is provided with a movable cover and 
smoke pipe; and it further consists of a circular shallow 
vessel, called a ‘“‘ generator,” that is set in the top of the in- | 
terior cylinder, and supplied with oil or gasoline, or other | 
hydrocarbon, through a pipe connecting with an elevated 


reservoir, 
BA eget nine 


Horse Car Heaters, 

New Haven horse cars are now successfully heated by a' 
patent stove suspended under the middle of the car floor. 
The invention is a box 6 inches wide and high and 12 inches 
in depth or length, surrounded by a casing, into which air 
is introduced by perforations, other perforations leading to 
a reservoir of air under the seat, and the front of the reser- 





rather than to allow it to pass through by its own gravity. | feet 3 inches, with 100 Ib. steam, and in a pinch you can 
As soon as the pumping is stopped whatever impurities | safely put on 150 lb. steam. I had a man from the shop in 
may have collected on the exterior of the filter drop off, so England come out to show us how to run her, and teach 
that the filter is really self-cleaning. any one I wanted, and he will remain till the new engines 
. ee arrive. We thought it best to go to this expense so as to be 
Tracing and Retouching Desk. sure we should know what the engines could do, and we are 
In the Photographisches Archio Herr J. Terhelf gives direc- | satisfied that the expense of getting him out, ard returning 
tions for making a cheap retouching desk suitable for em- | him, is not lost to us. : 
ploying with artificial light during the long winter evenings. The new engines are of the latest patent, 8H. P driving 
The requirements are acommon, low petroleum lamp with- | wheels 7 feet diameter, instead of 6 feet, and have a drum 
= nt —s Bey 8 oe and a aoresige _— pane a of wire rope attached, so that if the wagons 
oard box. e latter is made by cutting four pieces of | are loaded in a boggy place, we block the wheels of the en- 
strong pasteboard into pyramidal shape, the bottom and sides gine and run the rope out to the wagons and fetch them up 
each being about 12 inches in length and the top 8 inches. | to the engine by turning the drum. G. C. W. 
These four pieces of pasteboard are -now fastened together | == 
so as to form a four sided pyramid, open at both top and | What is a Cold? 
bottom. The outside of the box is then covered with dark | On atess authority than the London Lancet would the 
paper. In one side of the box, at a convenient height, cut theory be credited that the resolve of a person not to take 
ot baie daall 5 siote 1 Gobeah ots tay Geaah aes | ae tars ae Cee wine 
2 D s g iscover,’ says the Lancet, “‘ how little we know about the 
Berlin blue, and on the outside, just at the bottom of the hole, | commoner forms of disease. For example, a ‘cold:’ what is 
paste on a strip of thick cardboard upon which to rest the ‘is it? How is it produced, and in what does it consist? 
negative. The desk being now ready place the lamp inside It is easy to say a cold isa chill. A chill of what part of 
it and set to work. On account of itscheapness Herr Terhelf the organism? We know by daily experience that the 
speaks only of making this retouching desk of pasteboard; body as a whole or any of its parts may be reduced to a 
a ns bra eas ene think : less ea wae lower temperature than will suffice to give a 
ne e on the same plan, which could man a cold if the so-called chill be inflicted upon the sur- 
still be easily moved from place to place, or even, if provided | face suddenly. Is it, then, the suddenness of a reduction 
with hinges, fold up into very small compass. of temperature that causes the cold? It would be strange 
a eed e oe ee —_—— if it-were so, because few of the most susceptible of mortals 
ME 80 th poh an s rR 2 ; would he me from simply handling a piece of cold metal 
r the interesting case of forgot- | or accidental contact with ice. The truth would seem to be 
a “~ gon = op — from St. Ciairsville, ‘that what we call cold taking is the result of a sufficient im- 
nels wt Gindbetag Go cients of te vintniae | CAM oo Ike Ce ee 
ver the functions in special " is be 
gentieman, who turns out to be Royal Cowles, formerly a, the fact, it is easy to see why aside: a sechied Reta 
jeweler of Cleveland, Ohio. A paper of that city says it is | lus of a strong fit of sneezing to rouse the dotmant centers 
now definitely ascertained that when Mr. Cowles left Cleve- | and enable them at once to resume work and avoid evil con- 
Jand he was suffering under a terrible mental strain, which | sequences. This explains why the worst effects of cold do 
clouded his intellect, He had wandered aimlessly into the! not, as a rule, follow upon a ‘chill’ which excites much 
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eneezing. Shivering is a less effective convulsion to restore 
the paralyzed nervous energy, but in a lower degree it may 
answer the same purpose. The shivering that results from 
the effect of a poison on the nervous centers is a totally dif- 
ferent matter. We speak only of the quick muscular agita- 
tion and teeth chattering which occur whenever the body is 
exposed to cold and evil results do not ensue. It follows 
from what we have said that the natural indication to ward 
off the effects of a chill is to restore the vital energy of the 
nerve centers, and there is no more potent influence by 
which to attain this object than a strong and sustained effort 


of the will. The man who resolves not to take cold seldom 


does.” — + 
THE TELEPHONE CENTRAL OFFICE SYSTEM. 
[Continued from first page.] 

js represented in the larger view in the engraving. Each 
person having the use of a telephone connected with the 
ceutral office is called a subscriber, and his wire entering 
the office is connected with a small switch—a jack-knife 
switch; just below his name, and by this switch an electri 
eal communication between the line and one of the an- 
nunciators above the switch is established or broken. 

The arrangement of a telephone line in its normal condi- 
tion is as follows: One wire from the subscriber’s local 
battery is grounded; the other connects with the push but- 
ton seen at the side of the desk. When this button is pressed 
the current from the local battery passes through the line 
wire, through the switch at the central office, through the 
magnet of the annunciator to the ground. The effect of 
the passage of the current through the annunciator is to 
release the little cover concealing the number of the subscri- 
ber’s wire, permitting it to drop and expose the number. 
On seeing the number, the switchman connects his portable 
telephone with the subscriber’s line, by inserting the plug 
at the end of the flexible telephone cord in the jack-knife 
switch. This operation not only connects the switchman 
with the line, but it also breaks the connection between the 
subscriber’s line and the annunciator. The switchman’s 
telephone being already connected with a battery and induc- 
tion coil, and in condition to talk over the subscriber’s line, 
he says to the subscriber, whom we will call A: “ Well, A; 
A then says: ‘‘ Connect me with B 





9”? 


what will you have 
(say) at 25 Wall street. 

The switchman then connects A’s jack-knife switch with 
one of the long horizontal bars seen below; switches and 
turns the bar slightly, to indicate that it is occupied. He 
then goes to B’s jack-knife switch; inserts one end of a flexi- 
ble cord in the switch, and taps un a long brass strip con- 


nected with the central office battery, thus sending electri- | 


cal impulses through B’s line wire, ringing B’s bell, when B 
removes his receiving telephone from its switch, and listens 
while the switchman connects B’s jack-knife switch with 
the same horizontal rod that is connected with A. He then 
removes A’s connection from the rod, and tells A ‘‘All right; 
goahead,” when the conversation between A and B proceeds. 
It takes only seconds ‘to do what has required minutes to 
describe. 

The boys attending the switches become expert and rarely 
make mistakes, although it is difficult to see how anything 
could be done correctly amid the din and clamor of twenty 
or thirty strong voices crying, *‘ Hello! hel-l-o, A!” “Hello, 
B!” “ What will you have?” “Who?” “ Which?’ “What?” 
“A-l1 right,” and so on. It seems anything but orderly 
and systematic; but, nevertheless, it is the very embodi- 
ment of order and system. There are no less than six 
thousand calls per day; yet there is no delay, no mistakes, 
no trouble, save from the occasional breaking of a wire or 
the crossing and interference of one wire with another. 

An idea of the activity of a telephone central office may 
be obtained from the larger view. The actual condition of 
things is far from being exaggerated. 

It doubtless will be asked, How is it known at the central 
office when A and B have finished talking? The clearing 
out relays shown in one of the lower views, and at the far- 
ther end of the office in the upper view, indicate this. These 
relays, which are of comparatively high resistance, are each 
arranged to work a local circuit in which there is an annunci- 
ator representing one of the switch rods. 

Each horizontal switch rod is connected with one of the 
relays, and all of the relays are grounded. Now A, having 
begun the conversation through the telephone, must indi- 
cate when it is ended; therefore, upon hanging up his re- 


ceiving telephone, he pushes the button four or five times, | 


working the relay, and consequently the annunciator con- 
nected with it, indicating that whatever is connected with 
the horizontal switch rod whose number corresponds with 
that of the annunciator, may be removed, and the switch rod 
may be used for C and D, or any one else. 

Une desk, seen at the right of the larger engraving, is 
- chief operator’s desk, and the line-men, whose busi- 
ness it is to rectify troubles, get their orders at this desk. 
There are upwards of 600 wires entering this office alone, 
ind it requires over a thousand cells of battery to work this 
maze of wires, 

Pe — desiring to avail themselves of this means of com- 
munication subscribe to certain conditions, which require, 


“mong other things, the payment of a monthly rental, and | 


‘he observance of the rules of the company. Men are then 
‘ - from the central office to place the telephone and bat- 
on i to run from the subscriber's telephone to the cen- 

© a wire, supporting it at intervals by poles and fix- 


‘ures as in the case of telegraph lines, The line and the in- 
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strument are kept in order by the company. Any imperfec- 
tion in the action of either reported to the chief operator's 
desk at the central office receives immediate attention, men 
being sent out at once to find and remedy the trouble. 

An alphabetically arranged list of subscribers is furnished 
with each telephone, and as new subscriptions are made, sup- 
plementary lists are furnished to all subscribers. 

Among the recent improvements in telephone exchanges 
is the portable switchman’s telephone, which is clearly 
shown in the lower left-hand view in the engraving, 
and the switch rods, shown in the same view, and also in 
the larger one. The latter are the invention of Mr. T. G. Ells- 
worth, the manager of the central office. They certainly 
Save a great amount of labor, and prevent confusion and 
trouble. 

The telephone, like many other modern inventions, 
needs to be used to be appreciated. It is wonderful enough 
that we are enabled to talk to persons in all parts of this 
great city, but when we can talk without difficulty with 
persons in neighboring cities, it becomes even more won- 
derful and interesting. The lines which connect New York 
with Néwark run under the North River. Those that con- 
nect New York and Brooklyn are suspended from the 
East River bridge towers. The wires may run under ground, 
under water, or high in air. 

The large and rapidly-increasing number of telephone 
lines indicate the growing popularity of this means of com 
munication, and we confidently expect at no distant day to 
see it almost universally adopted for business and even 
domestic purposes. Already the wires extend in every pos- 
sible direction from the central office, and fairly darken the 
sky in some localities. The Gold and Stock Telegraph 
Company have in this city three exchanges similar to the one 
we have described, connected with each other, and, with the 
central office systems, several of the adjoining cities. Jersey 
City, Newark, and Orange, N. J., and Brooklyn, N. Y., 
are so connected. Yonkers, and, in fact, all of the other 
important cities surrounding New York, will undoubtedly 
be telephonically connected with the metropolis béfore the 
beginning of another year. We understand New York and 
Philadelphia are soon to be connected in this way. The con- 
venience of such means of communication is thoroughly 
appreciated by business men, whose operations are confined 
to a few hours, and whose time is valuable. The Screntrric 
AMERICAN has constant proof of the utility of this invention, 
as there is scarcely an hour in the day that the telephone 
in the office is not used in communicating with some one, 
either in this or one of the adjacent cities. 

i 
ON THE DEPHOSPHORIZATION OF IRON. 
BY PROF. MAURICE KEIL. 

Science has of late years made fast strides, and one scien- 
tific fact after the other has been forced to yield the point 
which it is the business of our utilitarian age to force from 
facts. In the chemical metallurgy lately the perfection of 
the process for the dephosphorization of iron has caused 
quite a sensation, and has set scientists to work for further 
investigation. Not long ago the convenient and economical 
use of our most reliable metal—iron—was hampered by the 
facility with which it rusted and decayed. Once attacked 
by rust, the rust point was a center from which proceeded 
further corrosion with fatal rapidity; but also in this in- 
stance, true to the exacting spirit of the age, nature has been 
made to yield up her secret, and iron is to wear in future a 
protecting coat of oxide of iron, to the perfection of which 





centuries testify. 

In the new dephosphorization processes of Krupp and 
Bell, and of Thomas and Gilchrist, a problem has been solved 
which has baffled the scientific world for years. And it must 
be admitted as a great invention, the importance of which it 
is scarcely possible to exaggerate. In the light of the past 
history of inventious, it is not surprising to find that the de- 
velopment of this important process is not the work and 
thought of one man. The same end certainly has been ac- 
complished, independently, but by different means. The 
importance of the invention lies in the fact that, while up to 
the present districts which had only at their disposal iron 
ore of a phosphoric nature exclusively, were not able to pro- 
duce any forged iron or steel, will now be able by means of 
this process to work iron up to any imaginable form or shape 
or manufacture steel. This process will certainly also revo- 
lutionize a complete alteration in the relative iron production 
for the future. 

As remarked above, both processes are alike in principle 
but different in execution. The process of Krupp and Bell is 
divided into two stages. First, elimination of the phosphor 
(100 parts of iron melted in a cupola oven to 15 of oxide of 
iron, or 25 per cent consumption of ore if worked in a 
Siemens-Martin furnace) in a rotating oven attained a reduc- 
tion of the phosphor from 0°6 to 1:2 up to 0°13 to 03, there- 
fore a refining, and afterward conversion of the refined iron 
in the converter. Silicium iron must be added to the pro- 
duct, as this is taken away in the first stage. 

In the Thomas and Gilchrist process boths tages are united 
in the converter, as by means of a basic lining and basic flux 
the elimination of the phosphor is produced, as shown 
further on. 

Taking particularly this process the last experiments that 
have lately taken place in an eight ton converter fully dem- 
onstrate the complete success of the invention, which is as 


‘ 
follows: ; 
The converter used for the experiment was lined with 


basic bricks, of the following chemical composition; SiO, = 


v1 21 








9°50, CaO = 50°21, MgO = 21°50, Al,O, = 10°00, Fe,O, = 4°46 
NaO = 4:00, and it had a perforated bottom of dolomite, for 
want of the exchangeable pipes, which could not be obtained, 
as they had not been manufactured. 

The gray Cleveland pig iron, which had been remelted in 
a cupola oven, contained: Si = 3°030, C= 3°200, P =1°800, 
8S = 0°030, Mn = 0°450, of which 5 tons 18 cwt. were poured 
into the converter. 

Directly afterward there were poured in (about 20 per cent 
against the above in-put) 21 to 24 ewt. of flux of a mixture 
of limestone and oxide of iron (20 to 27 per cent of blue 
billy), which before had been melted together into firm 
pieces of the following chemical composition: SiO, = 1°000, 
CaO = 60°000, Fe,O, = 31°890, CO, = 6400. After which 
the converter was raised upright and blown with 120 cm. 
column of quicksilver. 

By the first charge, after four minutes the line of natron 
appeared in the spectrum, while during the period of boiling 
a large quantity of iron was thrown out; after 17 minutes 
the green lines had disappeared, and by usual hematite 
melting the process would have finished with 
charge. But the blowing was continued for another 144 
minutes, the converter tilted, and a proof taken in the usual 
manner, which still showed a luminous grain proceeding 
from considerable alloy of The was 
therefore continued for another minute and 22 seconds, after 
Now followed 


99 


é 


been this 


phosphor. process 
which no trace of phosphor was perceptible. 
the addition of spiegel iron in a liquid state, containing 
per cent of manganese, in proportion of 94¢per cent to the pig 
iron put in, which created a violent reaction, and the slag 
was thrown out in powerful columns of flame. On the 
pouring out in the casting pans the steel appeared agitated 
and of soft quality, but rose in the pans and was uncovered 
in the usual manner, The converter, after running quite 
empty, did not show the least trace of injury, the borders of 
the bottom perforators were strongly marked, the joints of 
the bricks were regular, somewhat darker as the glowing 
brick matured, but perfectly uninjured. The finished steel 
showed the following composition: C =0°171, Mn = 0°160, 
P = 0°223, 8 = 0°037, Si 

The blocks were afterward transferred to the gas furnace 
and rolled in quadruple lengths for rails. The experiments 
were highly satisfactory, and a special advance to the Besse 


traces. 


mer process 
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MECHANICAL INVENTION, 

An improvement in windmills, patented by Mr. Thomas 
Dewees, of San Antonio, Texas, consists in arranging three 
stationary sails between arms on central shaft, so as to ob 
tain double or increased power from the air passing through 
the wheel. 

+ o> 
MIASM AND FEVERS. 
Abundant experience bas already established the follow- 


ing facts regarding the appearance of intermittent fevers 
and the causes which are designated as malaria: First, 
that the real cause is to be sought for in the soil, where it is 
developed in greater intensity under favorable conditions of 
heat and warmth; second, that this poisonous substance, 
when the surface is dry, is lifted up a little above the sur 
face by ascending currents, and can then be carried further 
or raised to a greater height by stronger draughts of air; 
third, that this substance, the cause of the malaria, is not 
developed in every soil of the same composition and the 
same degree of moisture, a circumstance which has repeat 
edly led to the assumption that it possesses the nature of a 
specific organism, which requires for its development not 
only the most favorable conditions, but first of all a germ 
from which it is developed. 

From time immemorial the Roman campagna has been 
known as one of the poisoned plague spots of the earth, 
hence the interest that naturally attaches to the in- 
vestigations made there last spring by Klebs and Tommasi- 
Crudeli. 

The malarial powers of different kinds of soil, of water, 
The solid and liquid portions of 


and of air, were tested. 
Under the supposition 


the former were tested separately. 
that the germs of the disease were organism, substances rich 
in infective matter were exposed to those conditions which 
have been found by experience most favorable to the develop 
ment of the disease (30° to 40° C., or 86° to 104° F. ; plenty 
of moisture deeper in the soil and rapid evaporation on the 
surface). Small particles of substances thus prepared were 
transferred to different liquids for cultivation, and then ex- 
periments were made to determine whether, after frequent 
successive fractional cultivation, the same activity was pre- 
sent as in the substance first employed. Finally, the liquid 
was mechanically separated from the solid microscopic par- 
ticles in the cultivated liquids, as in the original, by filtra- 
tion through gypsum and other filters, and the relative ac- 
tivity of filtrate and residue separately examined. To test 
the activity of these different substances they were injected 
hypodermically into rabbits; the temperature was measured 
every two hours, and the dead body examined. The regular 
intermission of the fever and the swelling of the spleen and 
want of other changes were employed as guides and meas- 
urements. 

The results may be briefly summarized as follows. 

1. The malarial poison is found in large quantities and 
largely disseminated through the soil of malarial districts at 
a season when people are not yet attacked by disease. 

2. At these times it may also be obtained, in especially 











favorable places, from the strata of air nearest the surface. 


To test this, 300 liters of air were thrown with great force | form of sandwiches, cut very thin. Thus prepared, it forms, 
according to the author, a very nutritious and concentrated | 
| article of diet, and one which can often be rethined by irri- 


and velocity against a glass plate covered with glue solution, 
to which the solid particles in the air adhered. 
8. Stagnant water in malarial districts seemed not to con- 


tain the disease, although it may be, like the lake of Capro- | 


lace, extraordinarily rich in lower organisms. Their experi- 
ments indicate that a large quantity of water hinders the 
development of malarial poison and renders the germs which 
are present inactive. 

4. By infection with the above fluids, some directly from 
the soil and others prepared by cultivation and filtration, a 
fever was produced in the animal of the regular type, with 
intermissions, which lasted up to 60 hours, and an increase 
of temperature up to 40° C. (104° Fah). 

5. The filtered liquids caused but very slight increase of 
temperature even when five times the quantity was injected. 
Even filtering through a double paper filter seems to remove 
the malarial poison. 

6. Animals infected with malarial liquids all showed a 
swelling of the spleen, and in many of them was found a 
black pigment. 


cca 
7. The orgauisms which were the real cause of the malaria 


belong to the genus Bacillus, They are present in the soil 
of malarial regions in the form of numerous movable bril 
liant spores of long oval shape, with a greater diameter of 
of 095 micrometer. They grow, both in animals and in 
cultivating apparatus, into long threads, which are at first 
homogeneous, but afterward divide and develop again within 
the limbs. These spores first form on the walls, but finally 
the whole interior of the member becomes filled with these 
little bodies. Owing to their peculiar morphologicel action 
they must be Jooked on as a new kind of bacilli, and have 
been named Bacillus malarie. 

8. These organisms will not develop if atmospheric oxygen 


is excluded, and hence belong to the class of Aerobii. They | 


do not develop in water, but will in nitrogenous liquids, like 
solutions of glue, albumen, and the fluids of the body. Some- 
times the fibers reach the length of 0°06 to 0084 mm. 


ANOTHE EXTINCT RACE THAT NEVER EXISTED. 

One of Mark Twain’s best points was made when he de- 
scribed the Indians of Cooper’s novels as an extinct race 
that never existed. Now Professor Stephenson, of the Hay 
den surveying party in New Mexico, is charged by a Chicago 
paper with giving a similar report of the Aztecs. He says 
they are a myth, and that the tribes known as the Cliff- 
dwellers are to be credited with all the romance attached to | 
the Aztec name. New Mexico is full of their Diiriéd towns | 
and cities. During his summer’s work in New Mexico, | 
Professor Stephenson made a number of valuable collec- 
tions, including skeletons and remains of extinct animals. 
Among his trophies are two gods of Egyptian character, | 
with finely cut features, outstretched wings, and traces of | 
paint on their faces. The Professor brought away speci- | 
mens of pottery bearing a close resemblance to that un- 
earthed in the ruins of the Old World, and also secured the 
secret of its manufacture from the Indians, who still make 
itin New Mexico. 


a | 
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NOVEL SWIMMING DEVICE. 

We illustrate herewith one of the most novel applications 
of machinery that has come under our notice. It is asingu- 
lar craft without hull or en- 
but nevertheless ap 
parently correct in principle 
and capable of practical ap- 
plication. This swimming ——— 
apparatus, recently patented 
by Mr. William H. Richard- 
son, of Mobile, Ala., consists 
essentially of a light frame 
carrying a float and a longi- 
tudinal shaft, having at one 
end a small screw propeller 
and provided with gearing 
for running the propeller. 

The swimmer reclines on 
the float, and, grasping one of 
tbe hand cranks in each hand 
and placing his feet on the 
two foot cranks, proceeds 
rapidly and easily, with the 
head far enough above the 
surface of the water to be 
comfortable without extra 
exertion. 

The inventor asserts that a 
swimmer with one of these 
machines can, under favorable circumstances, make from 
four to five miles an hour without undue exertion. 

Further information in regard to this novel device may 
be obtained from the inventor. 
> +o +a 

Substitute for Cod Liver Oil. 

According to the New York Medical Journal, Dr Thomas 
A. Emmet, of this city, in his recent work on the “ Princi- 
ples and Practice of Gynecology,” recommends the fat of 
pork, properly prepared, as an excellent substitute for cod 
liver oil. A portion of a rib, free from lean, is selected and 
soaked in water thirty-six hours to get rid of the salt. It is 
then boiled slowly, the water being often changed, until the 


gine, 





meat is thoroughly cooked. 


| globe. 
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It is to be eaten cold in the | but for some time a citizer of the United States, after years 


of patient effort has devised a time globe which avoids the 
imperfections of its predecessors. This globe, which is 
shown in the accompanying illustration, has a chronometer 
movement in itsinterior. ‘The shell that envelops the works 
and protects them against accident or dust is very light and 
uniform in thickness, allowing the mechanism to turn freely. 


| For many years it has been the ambition of horologists to equably, and in perfect balance. The globe surface is as 


| apply by some mechanical device a motor to a terrestrial | 








| 





JUVET’S TIME GLOBE, 


globe, that, while it should show the exact diurnal revolution, 
should also be so constructed as to have utility as a timepiece. 


Various and ingenious methods have been devised, putting 
|a clock in a case and projecting above its base a rod with a 
gear coupled into another on the equatorial portion of the 
A French inventor made a globe in the shape of a 


dome, exhibiting only the northern part of the earth, and by 
an impelling mechanism turned it on ‘ts axis. 











other than a rigid position, and one that could not accurately 


illustrate the earth’s polar position. A sphere that shows 
but‘a half globe, or one that necessitates a fixed horizontal or 
perpendicular polar projection, is calculated to mislead and 
not instruct. The requirements for a perfect scientific in- 
strument of this kind are excellence as a time-keeper, accu- 
racy, clearness, and completeness of map surface. It must 
admit of being easily examined, and should be capable of any 
inclination necessary for terrestrial or other planetary illus- 
trations. 

Any exterior mechanism precludes these essential require- 
ments, 

Mr. Louis Paul Juvet, a native of Neufchatel, Switzerland, 








These and 
other crude and cumbersome mechanical devices prevent any 


hard and smooth as a sheet of steel, being made of an entirely 
new material, which is unaffected by moisture, or heat, or 
cold. The meridian ring used for the support of the globe 
at its polar extremities, graduated for the measurement of 
latitude, is placed at some distance from the sphere to give 
lightness and beauty, and also to admit more easily ex- 
amining the globe surface. It is held inany desired position 
by a simple swiveled clutch and holder. At the northery 
end the meridian ring is expanded into a holder for a trans 
parent heavy plate glass clock dial, with the usual hour fig- 
| ures and minute marks, The hands are under the dial and 
the time is easily read, yet the dial is not an obstacle to the 
free examination of any portion of the globe. At the equator 
a zone dial encircles the globe, the hour figures and minute 
marks on which, by following the meridian line of any lo- 
| cality to it, gives the exact time of any place. In the illustra- 
| tion the hands of the clock show 12:20, the local time of New 
| York city, the meridian line of which, it will be seen, stands 
lalso before 12:20 P.M. on the equatorial dial. It will be 
| noted, also, that San Francisco is yet on the morning side of 
‘the meridian, while London is almost in darkness, and stands 
| before 5:16 evening on the equatorial zone. 

One half of the equatorial zone is darkened, being nearly 

black at midnight and shaded lighter on the left to 6 A.M., 
and on the right to 6 P.M., thus showing at a glance which 
part of the world is in daylight and which in darkness. The 
| automatic motion of the globe, reproducing on a small scale 
the very movement of the earth, illustrates the phenomenon 
of day and night, and solves a problem that, simple as it is, 
is yet incomprehensible to many. 

This globe is, in fact, a miniature earth in position and 
motion, being lightly and yet strongly made, with every por- 
tion of it visible. A clock and globe gives local and univer- 
sal time with accuracy. It measures by its motion the com- 
parative, and by the simplest computation the exact size of 
apy country as it passes the meridian ring and equatorial 
zone. It can be placed in any posi‘ion without derangement, 
|and we are informed that it cannot be fractured by blows. 
| It is unaffected by climatic changes. It is covered by a 
|map which is a special edition of the celebrated Edinburgh 
Gage” maps corrected to date, having all the recent po- 
litical changes and geographical discoveries, and also blue 
lines indicating average winter, and red the average summer 
temperature of every country on the globe; the water being 
represented in blue of a desirable shade clearly shows by 
the white lines the ocean currents. Whenever « change in 
| the boundaries of countries, addition of States, or important 

discoveries make it desirable, this globe can be remapped at 
a nominal expense. The axis of the earth is represented by 
a gracefully shaped arrow, the feathered end of which is 
used as a stem winder for the clock within, which runs four 
days, and is regulated from the outside. The works are sim- 
ple, and can be taken apart or repaired by any mechanician. 

It received the highest award of the Centennial Exhibition 
at Philadelphia, and has the mest cordial indorsement of 
scientists at home and abroad. It is mounted simple or or 

nate, to meet various tastes. 
It is a fit ornament for any 
library, a valuable adjunct in 
every business office, and a 
necessity in every institution 
of learning. This beautiful 
‘ piece of apparatus is patented 
in this country and in Europe. 

For further information 
address Messrs. Juvet & Co., 
Canajoharie, N. Y.* 

A Safe Investment—Divi- 
dend Every Week. 

The commencement of a 
year and the beginning of a 
volume are the best periods 
for subscribing for either ma- 
gazines or newspapers. The 
ScrENTIFIC AMERICAN at this 
time embraces both these con- 
ditions. A new volume com- 
mences with the new year, 

and any person not a sub 
scriber into whose hands a 
copy of this paper may fall is 
invited to become a subscriber at once, and receive its week- 
ly visits during the year 1880. Nothing will return a better 
income than $3.20 thus invested. Dividends every week 
without any liability for assessments, payable at the home 
or office of the subscriber, free even of postage. Try the 
ScreNTIFIC AMERICAN for 1880. 
————____—»+-6< 

Fish Cuntrure tn Canapa.—A Canadian official report 
states that during the fiscal year 1877-78 a sum of $20,088 
was expended in restocking waters with fish, the number of 

young fish distributed during the year exceeding 27,000,000. 














*See advertisement on another page, 
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AGRICULTURAL INVENTIONS. 


construction and of superior efficiency to others now in use 
An improvement in cotton picking machines has beer 
ted by Mr. Frederick F. Trenks, of Round Top, Tex 
This improvement relates to machines for picking cottor 
from the plants by means of a picking cylinder providec 


pat n 


wil 


fingers. 


\n improvement in cultivators has been patented by Mr. 


Peter Gerges, of Skippack, Pa. The object of this inven 
tion is to furnish an improved cultivator which shall be sim 
le. convenient, and effective. 


pie, ens 
combined with standards and auxiliary blocks and bolts. 


Mr. Marion Smail, of Crawfordsville, Ind., has patented 
an improvement in combined grader and stalk cutter which 
consists in combining a drum and loose semi-cylinder with 


mechanism for operating them. 
—_—__ +0 —___ 
THE BASKET FISH. 


BY H, C. HOVEY. 


This elegant ophiuran (or serpent star) has a measure of 


historic as well as scientific interest. Hon. Jobn Winthrop, 
who deserves to be called the pioneer of American natural- 
ists, laid aside for a while his cares as Governor of Connec- 
ticut, saying, ‘‘ We shal! omit 
other particulars here, that 





h curved fingers and flanges extending beyond the picker 


It consists in a single beam 


Scientific American. 





The statement seems incredible. But takea single branch 
Mr. Henry Bell, of McGregor, Iowa, has invented an 
vroved centrifugal churn, which he claims is simpler in 


and count its bifurcations. There are fourteen. 


1; been doubled to 81,920, as Winthrop has said 
. | the number is doubled again in larger specimens. 


1 
its more than Briarean arms closely about its body, shrink 
-| basket shape from which it gets its familiar name. 


the delicate but tenacious threads, 
Last summer I had a rare opportunity for examining liv- 


Cape Cod. Thousands of rare and curious marine specimens 
were obtained by ‘steam dredging for the U. 8. Fish Com- 
mission, under the superintendence of Prof. 8. F. Baird, and 
| the special direction of Prof. A. E. Verrill 
a few basket fish would come up clinging to corals and 


Sometimes only 


sponges. Again, a few more would be scattered through 
a netful of flounders, skates, and fishing frogs. But after 


one memorable cast of the great trawl (17 feet wide and 50 
long), there were hauled in an immense number. The 


, waler was 200 feet deep, and long before the beam of the 





we may reflect a little upon 


this elaborate piece of na- 
ture.” His account of “A 
Very Curiously Contrived 


Fish ” was published, in 1670, 
in the ‘‘ Philosophical Trans- 
actions of the Royal Society ” 
(vol. iv. and vol. vi.); and 
though not up to the present 
standard of exactness, it is 
quite accurate as well as 
graphic, and is remarkable as 
being the first purely scienti- 
fic paper from New England. 
With excusable hesitation, 
and giving his -reasons for 
doing so, he called the new 
and fish ‘* Pisces- 
echino - stellaris - visciform ag 
which has since yielded to 
the shorter title of Astrophy- 
ton He considerately sug- 
gested also the English name 
of basket fish, on account of 
its resemblance to wicker 
work; and this is still the 
name by which it is known 
the fishermen from 
Nantucket to Labrador. 

For full details as to the 

distribution, 
structure, and 
special marks of the entire 
family of Astrophytide, the 
reader is referred to Lyfifan’s 
“Catalogue of the Museum 
of Comparative Zoology,” at 
Harvard College, and other 
scientific works. The spe- 
cies peculiar to our coast is 
named for the celebrated 
Agassiz, and.described by his 
Studies.” 


nameless 


among 


geographical 


anatomical 


son 





in ‘Seaside 





A simple 
arithmetical process shows that there are then 40,960 arms. 
. | Had there been one more fork, that number would have thus | & very crowded audience, his subject being 
. No doubt 
One can 

1 | readily see that it is not easy to represent pictorially such a | 
living labyrinth; and the difficulty is increased by the fact 
that, on capture or disturbance, the creature instantly folds 


ing from the touch like a sensitive plant, and assuming the | 


The 
attempt to untwist these coils generally ends in breaking 


ing Astrophytons while on board the steamer Speedwell off 
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Professor Huxley on Snakes, 

The opening lecture at the London Institution for the 
season was lately delivered by Professor Huxley, F.R.8., to 
‘ Snakes,” than 
which, he said, there were, in the popular apprehension, 
few animals more symbolical of degradation and horror. 
Quoting the primeval curse in Genesis, he remarked that no 


creatures seemed more easily destroyed by man, and few 
less able to defend themselves. 
| harmful than a snake’s bite were it nothing more than the 


Few wounds would be less 
sudden closing of the teeth. Yet there were not many ani 
mals gifted with so many faculties. 1t can stand up erect, 
climb as well as any ape, swim like a fish, dart forward, and 
do all but fly in seizing its prey. The destructiveness of 
snakes to man was illustrated by the fact that 20,000 buman 
lives are yearly lost in India by their poison, and it might 
safely be said that they are a more deadly enemy to our race 
than any other beasts of the field. Professor Huxley spoke 
first of the three classes indigenous to our own climate— 
Of these the 
viper alone was venomous, which the differences between 
its structure and that of the harmless British snakes helped 
It might be that the reason there were no snakes 
Every 
body must be struck with the beauty of the harmless snakes, 
which formed the overwhelming majority—especially the 
grace with they 
wreathed their bodies into 
circles, and their fine eyes, 
The 
not 


the ringed snake, the coronella, and the viper. 


to explain. 
in Ireland was the multiplicity of its other plagues 


which 


snakes were 
None ad 


mired our native viper, with 


venomous 


so beautiful 


its yellowish scales, To adults 
far seldomer se 
the 
Passing to snakes in general, 
of which 
hundreds of distinct species, 
the 
great detail the adaptation of 


its bite was 


rious than to young 


there were man) 


lecturer illustrated in 
their organization to its ma 
nifold Very graphic 
his description of the 


work. 
was 
manner in which some of the 
more destructive snakes dart 
suddenly on their prey, twist 
ing themselves round its 
body, crushing it into a shape- 
less and writhing mass, and 
at it 
He some very 
curious arrangements the 
and 


last swallowing whole. 


pointed out 
in 
anatomical mechanism 
jaw bones illustrative of the 
statement that the snake can- 
not properly be said to swal 
low his prey; he holds on to 
it rather, gradually working 
it down its throat in a most 
Jeisuvely manner, but never 
He would take 


a sleep for six weeks before 


letting it go 


giving up bis task, and if the 


morsel were really too big 
would sometimes die in the 
effort to get it down. Of 


course, the snake required a 
very fully-developed and ef 
fective apparatus of salivary 
The 


poison bag of the venomous 


glands for this purpose. 











It is perhaps the least useful 

and most ornamental creature 

caught in the Northern At- 

lantic; and specimens, dried or in alcohol, adorn many cabi- 
nets, 

The body of Astrophyton Agassizii is a pentagonal disk, 
The disk, as measured by me in a 
single specimen, has a diameter of two and three quarters 
inches; and one of the arms is, in its entire length, nine 
inches, but as it lies coiled up, like a basket, it is about 
eight inches across the whole. The size varies with age, 


surrounded by arms. 


but the above is about the average, many being less than | 


half as large, and others twice as great. The upper side of 
the disk has ten radial ribs bearing short, blunt spines. The 
mouth is on the under side, and central. It is set with spi- 
niform bristles hiding twenty-four thorn-like teeth. From 
around the star-shaped mouth branch five stout arms, each 
of which is divided at the edge of the disk. The animal is 
wholly covered with an epidermis, granulated above, but 


smooth beneath, except that it seems to have a double line 


of stitches under each arm. The general color is light buff; 
but the inter-brachial spaces in the living animal vary from 
dark purple to bright pink. 

? The constant division of each arm at regular intervals 
‘nto two smaller ones is a most remarkable peculiarity of 
the Astrophyton. Each of the five main branches is divided 
into two, making ten in all; each of the ten is divided, mak- 
ing twentp—iinil de indefinitely down to the least visible 
fil ‘ment. Winthrop counted 81,920 of these ‘‘ small sprouts, 
'wigges, or threds.” 


THE BASKET FISH. 


trawl! emerged, the golden gleaming of the Astrophytons 
was Visible through the green waves. The weight was so 
great that a special lifting apparatus had to be put be- 


As the huge mass 
others eagerly 


neath to keep the net from breaking. 
lay writhing deck, the 
picked out the specimens most easily disengaged from 
After about one thousand 


on sailors and 
| the net and from one another. 

lof all sizes and varieties had been secured, we grew weary 
‘of the work,and the remainder were torn off in clusters 
and mats and thrown overboard, and the fragments scooped 
up with shovels. The entire number was estimated at fully 
5,000. The trawl had been dragged over one of their favor 
ite places of resort; or they may have the custom, ascribed 
to star fish, of rolling themselves together in a ball and float- 
ing with the ocean currents, and in that case we must have 
aptured an entire colony. 

The basket fish is a voracious feeder, and its peculiar con- 
struction aids it in taking its prey. The microscope shows 
each arm and spine to terminate in a minute but sharp 
hook. According to Agassiz, the animal, in moving, lifts 
itself on the extreme end of its long arms, standing as it 
were on tiptoe, so that ‘‘the ramifications form a kind of 
trellis work all around it, reaching tothe ground, while the 
disk forms the roof.” This latticed bower is but a cruel 
trap for entangling heedless little fishes and shrimps, whose 
escape from those deadly coils is as hopeless as the efforts 











| of a fly to break loose from a spider's web. 


but 
modification of the salivary 


snakes was nothing 4 

glands of the harmless spe- 
cies, the structure of both kinds being in almost all respects 
not only parallel throughout but almost identical As an 
other instance of the close relationship, it was shown that 
the sharp channel needle which conveys the poison of the 
cobra and its congeners is nothing but the development of 
the tooth which these murderous reptiles possess in common 
The fact that the salivary gland 
was the poison laboratory of the deadly snakes, as well as 
the know properties of the 
creatures affected with rabies, 
to point out the direction in which lay the solution of the 
difficult problem of the cause of snake poisonin 
possible antidote against it. At present there was no man 
living who could heal the bite of the cobra, except by cau 


with innocuous snakes, 


saliva of dogs or other living 
appeared to Professor Huxley 


a 
Be 


and of a 


terization in very fresh cases, 

a ne oe 
Jet. 

The mineral itself is nothing more nor less than a species 
of pitch coal, found in detached masses, grained like wood 
splitting horizontally, light, and moderately hard. It is 
often confounded with “‘cannel” coal, but it is quite dis 
tinct. Cannel coal is much harder than jet, has no grain, and 
splits in any direction. Jet is not easily fused, and requires 
a moderately strong heat, burning with a fine, greenish- 
white flame, and emitting a bituminous smell. The particu 
lar value of jet is, of course, its susceptibility for taking on a 
fine polish. Jet abounds more or less all over the world 
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In England it is found in greatest quantities in the neighbor- | P, SH, but the aspirate SH should be the tenuis S, and then the 
hood of Whitby, in Yorkshire. There it is mixed with | the word would be PS, as in Hebrew, and which may be | he adds, generally converge when a shower is impending, as 


bitumenized wood and coniferous trees in the upper lias or | pronounced “‘ pas” or ‘ pus” (puss). 


It thus appears that 
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| plants which have declinate stamens. All the flowers, too, 


| though they knew that the water would interfere with the 


alum shale of the district. In Prussia it occurs in associa-| our familiar name for the cat can boast of a very bigh an- | fertilization of the plant, for when the fertilization has been 


tion with amber, and is named by the amber diggers ‘‘ black 
amber,” a phrase which seems to have traveled to Italy, for 
the mineral is there sometimes called ‘‘ambra nera.” This 
term is more applicable from the fact that jet, like amber, 
becomes electrical by friction. 

There is a belief that amber and jet come from one source: 
that amber is a fossil gum, while jet is the trunks and the 
branches of the trees more completely bitumenized and freer 
from earthy impurities than canneland othercoal. Indeed 
M. Mageilan goes so far as to say that jet is a pure amber, 
differing only in color from the undisputed variety. In 
France large quantities are found in the department of the 
Aude, where a large number of artisans find steady employ- 
ment in fashioning it into rosaries, religious beads, and orna- 
mental trinkets when fashion demands them. _In Spain jet 
of a very high quatity is found at Villaviciosa, in the prov- 
ince of Asturias, and is manufactured principally at Oviedo. 

But during the present century jet became a popular orpa- 
ment, end now probably in not a few minds Whitby and jet 
are inseparably associated. The article acquired consider- 
able value, and some twenty years ago jet ear-rings ranged in 
value from 5s. to 30s. a pair. Then a lucrative trade was 
carried on at Whitby, jet miners scooped out pits in the 
pretty Cleveland hills, and a large number of men and young 
women in Whitby found employment in carving the precious 
coal into articles of feminine ornament. But the success of 
the English jet trade brought competition into the field, and 
with it imitation, which latter first demolished the genuine 
jet trade and then committed suicide. Cheap and inferior 
jet was imported from France and Spain, and what was 
wanting in value with regard especially to the former of 
these was amply compensated for by the superior taste dis- 
played by the French artists in designing the ornaments. 
Then colored glass invaded the jet market, but the greatest 
blow of all was the invention of vulcanite. Vulcanite isa 
simple compound, its only components being India rubber 
and sulphur, combined by the pressure of steam. This sub- 
stances has many advantages over real jet. It is equally 
black, more tenacious, and consequently more suitable for 
watch guards. It is also more easily worked, being manipu- 
lated while hot, and is not more than ore-tenth the price of 
jet. 


use. 


| tiquity. 
A Grass Fatal to Sheep.—One remarkable fact connected 
with the botany of Queenstown is, that a grass, which grows 


locally abundant in the more northern portions of the colony, | 


Aristida hygrometrica, is fatal to sheep by reason of its long, 
sharp, tripartite awns getting entangled in the wool and ul- 
timately piercing the skin and penetrating to the viscera of 
the thorax and abdomen, causing death after prolonged 
wastjng and suffering; the heart, liver, kidneys, etc., are 
sometimes, on dissection, found pierced by these mischievous 
awns in all directions. 

The Influence of Soil on Planis.—Sufficient attention, per- 
haps, has not been paid to the study of the influence of soil in 
producing variation in plants, and changes and modifica- 
tions of their constituents. A writer in the Pharmaceutical 
Journal has recently called attention to the fact that it is 
rare to find the Viola odorata with blue flowers on a calca- 
reous soil in England, the prevailing color being white. One 
of the genus of violets has lately been examined by Dr. 
Konig, who finds as much as 21 per cent of zinc oxide in 
the ash of the plant. This violet is so distinct in appearance 
that it has been considered a good species by some botanists, 
and called Viola calaminaria. But by most authorities it is 
regarded as a variety of V. tricolor, its characteristics being 
due to the soil on which it grows. It appears to be restricted 
to soil containing zinc, and thus serves to indicate the pres- 
ence of the metal in the soil, where it might not otherwise 
have been suspected. The extent to which medicinal prepa- 
rations may be affected by the soil upon which the plants 
they are prepared from have grown, is illustrated by an ex- 
perience of M. Gérardin, pharmacien, in the Marne depart- 
ment. Having prepared some extract of belladonna froma 
defecated juice, he found it after some weeks full of granula- 
tions. These proved to consist of a mixture of silicate and 
chloride of potassium equal in weight to 6-8 per cent of the 
original extract. It was then remembered that the bella- 
donna plants used had been collected from a spot which had 
long been frequented by charcoal burners for their opera- 
tions, and the remainder of the explanation was to be found 


in the decided fondness of solanaceous plants for silica and | 


potash. 
Changing the Color of Feathers in Live Birds.--It is stated 


Vulvanite became the rage for a time, and jet fell intodis- in Kidder and Fletcher’s “ Brazil” that the Indians have a 
But the manufacturers of vulcanite, not satisfied with curious art by which they change the color of the plumage 
their victory over genuine jet, fell into evil ways, and suc- | of many birds. They pluck out a certain number of feathers, 
cumbed to the great temptation to adulterate the genuine vul- and in the various vacancies thus occasioned infuse the | 


canite. The addition of litharge and whitening cheapened milky secretion made from the skin of a small frog. When 
the vulcanite considerably, and for a time did not interfere the feathers grow again they are of a brilliant yellow or 
with its appearance; but the pernicious effects of the alloy orange color, without any mixture of green or blue, as in 
soon tells, and the ‘jetty black” of vulcanite turns to a the natural state of the bird; and, it is said, the yellow 


faded green. 


The vulcanite rage passed over, and fashion feather will ever after be reproduced without a new infusion 


in its reaction from the somber ornaments flew to the oppo- of the milky secretion, 


site extreme, and set up a ‘‘silver mania.” There are now | 
signs that this is on the wane, and the leaning for oxide of 
gold, by which the rapid transition from jet to silver among | 


Leaf Structure.—Long ago Nehemiah Grew published 


some very accurate drawings of the structure of leaves and | 


leaf stalks—so far as the disposition of the fibrous tissue is 


the masses was slightly interrupted, does not seem likely to concerned. Quite recently M. Casimir De Candolle has in 


come into favor again. In this state of matters, says the | vestigated the same subject with special reference to the dis- | 


Oviliery Guardian, comes the announcement from Whitby tinction and resemblances to be drawn between allied species 


that there are signs of a revival in the jet trade. 

The indications of a resuscitation of the industry are cer- | 
tainly tangible, but while not desiring to throw a wet blanket 
on industrial hopes of any description, we would venture to | 
question whether there are any real grounds for supposing | 
that the manufacture of jet will ever experience anything | 
like a real revival It may be true that the stocks of jet or- 
naments at Whitby are being exhausted, but what does that 
prove? The fact is that jet bas been for some years so low 
in value as to be hardly ‘‘ worth keeping,” and probably 
hardly worth carrying away. Ear-rings which in the halcyon 
days of the jet trade would have fetched 30s. a pair, retail 


of the same family. . It is found that different species of the 
same genus sometimes accord, but sometimes differ notably 
in this part of their anatomy. For this reason the classifica- 
tory importance of these differences is low, although they 


‘may often be turned to good accourt in the discrimination 


of related species. The essential fibro-vascular system of 


the petiole, as displayed on a cross section, forms either a 


closed ring or an arc open superiorly between the outer or 


cortical, and the inner or medullary tissue. In the first case 


it is said to be closed or complete, in the second open or in- 
complete. Very commonly this is the only vascular system 
of the petiole, ribs, or veins. Not rarely there are additional 


price, could, during recent years, have been had for 5s., and ‘or accessory bundles, sometimes external to the essential sys- 
what were 5s. ear-rings formerly are now worth about 2'¢d. tem, or intracortical; sometimes within the are or ring, or | est temperature during a period of twenty-six months was 


The case is the same with vulcanite, and an ornament of | intramedullary; occasionally there are both intracortical and 


this composition which might have cost 2s, ten years ago, | intramedullary bundles. 


Generally plants of the same natu- 


could now be bought for 1d. or 144d., and should fashion in ‘ral order will agree, at least approximately, in having the 
its caprice lend a favorable eye to ‘‘ black jewelry,” and jet | closed or open system, and in having or wanting the acces- and Western States. The mildness of the climate is due to 


consequently acquire an increased value, that moment would | sory bundles without or within. 
How cheap soever | tanus has a well developed intramedullary cord, A. plata 


the market be flooded with vulcanite. 


But while Acer pseudo pla- 


jet ornaments may be made, vulcanite will undersell them, noides has none, and in general the maples are givided in this 


and as vulcanite4ooks equally well, is more durable because | 
less brittle, and is in maay respects superior, any resuscita- 





respect quite independent of other characters; and the dif- 
ference is similar and equally marked between the species of 


effected no such convergency is exhibited. He instances 
Mimosa, Cassia, Bauhinia, and their allies, as plants whese 
leaves converge every evening, even though there be ne di- 
minution of temperature, and concludes by asking the still 
unanswered question, What is the cause of this sensitiveness, 
and what change is there in the night air beyond the absenee 
of light and beat? Dr. Hooker states that the leaflets of 
Ovalis are pendulous at night, and often sensitive to light. 
Of Anagallis arvensis he remarks that the corolla opens in 
clear weather, and a number of plants besides those specified 
exhibit the same phenomenon, and doubtless obey the same 
law. What is this law? 

et -—— 

Some Facts about our Territo ies. 

The annual report of the Secretary of the Interior con- 
tains a large amount of information with regard to the 
present condition and future prospects of our Territories, 
furnished by their respective Governors. The more impor- 
tant facts are as follows: 

UTAH. 

The snows which fall in the-mountains and remain there 
during the summer provide the main supply of water neces- 
sary for irrigation. During last winter but little snow fell, 
hence the short supply and the deficiency in the crops. Some 
of the largest streams in the Territory have gone dry, some- 
thing never before known to the oldest settlers. Even the 
Great Salt Lake has fallen four or five feet. Stock has suf- 
fered severely on the mountain ranges. 

Attention is called to the defects in the present mining 
laws, and suggestions are made as to the amendments neces- 
sary. The Governor holds that ‘‘a man’s patent to his mine 
should be a perfect title to the property covered by his 
patent, and parties purchasing patented mines should be 
required to trace titles no further than to the patentees.” 
He also favors the granting of a larger surface area, and the 
‘confinement of rights within the lines granted. In other 
words, a mining claim should be as definite, so far as bound- 
aries go, as that of a city lot, and the right to work should 
be confined within the perpendicular lines of its side and 
end. Following the dip of mineral veins on the ground of 
other parties is, in his opinion, the fruitful source of litiga- 
tion. The mining interests of Utah are reported as in a 
most excellent condition; the introduction of new methods 
of reducing ore causing larger profits to be realized than 
were,possible in former years. 

From the year 1870 to 1878, inclusive, the Utah board of 
trade reports, as taken from the books of the Utah Central 
Railroad, the shipment from Salt Lake City of 76,912 tons 
of lead ore, 109,276 tons of argentiferous lead bullion, and 
8,197 tons of lead, worth in the aggregate about $40,000,000. 
The value of the ores taken out during the past three years 
| was $18,558,805.48; of this $5,379,446 was lead, the remain- 
der being the precious metals. 

During the past year 150 miles of additional railroad have 
been built. 

WASHINGTON TERRITORY. 

The Governor of Washington Territory reports satisfac- 
tory advancement in the development of the agricultural, 
manufacturing, mining, and comggercial resources of the 
Territory. Its isolated esttien “tied the misconception 
‘existing in relation to its climate and productions have 
tended to prevent its rapid growth. 

Situated between the 46° and 49° north latitude, its cli- 
mate is generally believed to be cold, and yet the results 
| of careful observation show that the climate of Western 
| Washington is mild, during the winter months the tempera- 
ture seldom falling below the freezing point. A tabular 
statement is given, showing the character of the climate 
throughout the year, based on accurate meteorological obser- 
vations taken at Port Blakeley, on Puget Sound, in latitude 
47° 36’. It would appear from this statement that the low- 
| 25° above zero. The highest in 1877 was 88°; in 1878, 94°; 
j and in 1879, 86°. 

The average rainfall is about the same as in the Eastern 


'the presence of the thermal] current, having its origin at 
| the equator, near the 130° east longitude, Greenwich, and 
| which flows northwardly to the Aleutian Islands, where it 
separates, one branch flowing eastwardly, along the penin- 


'sula of Alaska, and then southwardly, along the coast of 


tion must be ephemeral, and the sparkling coal from Whitby | dsculus. The oaks, which have been made a special study | British Columbia, Washington Territory, and Oregon. The 
must succumb before a bare preparation—a fact more gall- in this regard, appear to be somewhat equally divided be- prevailing winds during the winter are from the southwest, 
ing than that which befell ‘‘ The ielt or marble farre from | tween species provided with and those destitute of intra-| and those of the summer from the northwest. 


Ireland brought,” which yielded in Spenser’s imagination 
to the ‘‘ Stone more of value, and more smooth and fine.” 
- i ae 
NATURAL HISTORY NO 
Origin of the-Name ‘‘ Puss,” —Says the editor of the Zoolo- 
gist, the cat was worshiped in Egypt as a symbol of the 
moon, not only because more active at night, but from the 
priests conceiving that the contraction and dilatation of the 
eye afforded an emblem of the increase and decrease of the 
moon's ever-changing orb. In the British Museum may be 
seer several figures of the cat-headed goddess Pasht, under 
which name the moon was worshiped by the Egyptians— 
Pasht signifying the face of the moon. ‘‘ Pasht” is com- 


pounded of the consonants P, SH, T. T is the coptic femi- 
nine article, which, being omitted, the same is reduced to 





medullary bundles; but related species generally belong to 
the same category, although not always. For in one case 
two species, of doubtful distinction until now, are confirmed 
by the discovery of an anatomical difference of this sort. 
All the birches examined want the intracortical bundles, and 
the principal system forms an openarc, and one or two 


The temperature of Eastern Washington as compared 


_ with the western division is slightly higher during the sum- 
mer and lower during the winter. The average annual tem- 
perature is reported as follows: spring, 52°; summer, 73°; 
autumn, 53°; winter, 34°. 

All the cereals, fruits, and vegetables grown within the 


alders nearly agree with them; while the others have aclosed temperate zone can be raised in Washington Territory. 


ring and are furnished with intracortical bundles. 
Barometric Plants.—Linneus, in his ‘‘ Flora Lapponica,” 


| Eastern Washington is the great wheat field of the Territory, 


with a capacity for upwards of 100,000,000 of bushels. The 


writing on the white clover Trifolium repens, states that it is average yield is 25 bushels to the acre. 


a common practice to predict a coming storm by an inspec- 


tion of this plant, for when the air is hot then the leaves | upwards of 60,000 tons. 


hang down, whereas when there is moisture in the atmo- 
sphere the leaves are erect. This observation, he remarks, 


holds good not only for the clover, but also for almost all'on the Columbia River. 





The exportation of wheat during the present year will be 
Transportation facilities are inade- 
quate to the demand, and will so continue until the obstruc- 
tions are removed at the Dalles, Cascades, and other points 
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The exports of the Territory have been the cereals and 
flour, live stock, canned salmon, fish, lumber, coal, 
.3, hops, hides, barrels, lime, etc. The export of coal 
he year was 190,000 tons; lumber, 150,000,000 feet; 
160,000 cases of 48 cans each, or a total of 7,680,000 


wool, 
potatoe 
during t 
salmon, 
cans 

The 
was 57,784, an increase of 7,273 over last year. 

NEW MEXICO. 

The three leading interests are mineral, grazing, and agri- 
manufacturing is confined almost exclusively to 
of which very exquisite work in filigree’ is pro- 
Santa Fé, mostly from gold and silver native to 


cultural; 
jewelry, 
ed in 

Territory. 

But little advancement has been made in agriculture. Its 
yesent condition is very primitive, the old Mexican wooden 
sed still holding preference with the farmers. The little 
produced is with a view to satisfy local consumption. 
Wheat and oat fields, as rich as any in Illinois and Miune- 
may be seen six or seven thousand feet above the level 
of the sea. The grape is easily raised, is free from disease, 
and affords a good quality of wine. The area of agricul- 
tural production cannot be even approximately given. All 
irrigable lands, wherever found in the Territory, may be 
classed as productive or farming land. 

The Rio Grande Valley, about four hundred miles in length 
by an average of five in width, has a soil light, warm, and 
sut passingly rich, Not more than one tenth of this land is 
occupied. Fruits succeed admirably in this locality, al- 
though the varieties at present cultivated, except the grape, 
are of the poorest kind. The valley of the Pecos River is 
almost entirely devoted to grazing purposes. Like the val- 
ley of the Rio Grande its soil is rich when properly irri- 
gated, and its climate healthy and delightful. The Mesilla 
Valley, like the two mentioned, is inviting both for agricul- 
tural and grazing purposes. The vast tracts of table lands 
bordering the valleys are too high for irrigation, but yield 
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crasses of the richest kind for cattle and sheep raising. | 
With such unlimited ranges, stock raising has become a pro- | 


fitable industry, with promise of substantial growth in the 
future. 

In relation to the mineral resources, the governor is of the 
opinion that New Mexico will compare favorably with her 
neighbors in the yield of precious metals. Although the 
era of prospecting has hardly given place to that of develop- 
ment, enough is already known to warrant the assertion that 
the Territory is well stored with gold, silver, iron, copper, 
lead, zinc, mica, gypsum, coal, marble, and precious stones. 
The coal croppings in Socorro and Colfax counties, and on | 
the Galisteo River, indicate an inexhaustible supply both of | 
bituminous and anthracite. Cannel coal is also found in the 
Territory. No attention is being paid to the production of 
iron, although it is to be found, moreor less, in every moun 
tain range. The same may be said of copper, lead, and 
mica, while gypsum is so common that it is hardly a mer- 
chantable commodity. Silver and gold are to be found in 
many localities, and many mines are being worked toadvan 
tage. The great drawback at the present time is the want 
of water. 

Mention is made of the numerous hot springs in the Ter- 
ritory. The waters of many of these have well determined 
curative properties, and at Las Vegas elaborate preparations 
are being made for the care and entertainment of guests and 
invalids, 

An approximate estimate gives the territory a population 
of 125,250. The Pueblo or town Indians are estimated at 
9,000 and the wild Indians at 14,500. 

The report concludes with a statement giving the results 
of certain observations relating to the climate of the Terri- 
tory. From this it would appear that the central portion 
has a delightful and healthy climate. The prevailing dis- 
eases are rheumatism and catarrh, while consumption is 
almost unknown. 

DAKOTA. 

Dakota is the largest of the organized Territories, con- 
taining about 150,000 square miles, or an area nearly equal 
to Pennsylvania, New York, and all the New England States 
combined. The Governor teports the present year as one of 
unexampled prosperity. Although the crops in some of the 
southeastern counties were partially destroyed by drought 
see grasshoppers, those of other sections have been excel- 
ent. 

The products of the Black Hills mines are estimated at 
$3,000,000 for the past year. Immigration has been larger 
than in previous years, In the absence of accurate returns, | 
the population of the Territory can only be approximately 
given at 160,000. | 

Railroad facilities are being largely increased, about 400 | 
miles being already completed, with a promise of at least 
500 miles by January, 

The Governor favors the division of Dakota, and is of 
the opinion that two or three Territories could be advan 
tageously formed out of the present area. 

IDAHO. 
year has been one of thrift and prosperity. Agricul- 
and mining have been remunerative, schools have been 
“ncouraged, and good health has prevailed. With the advent | 
of railroads and improvements in highways a large immi- 
station may reasonably be expected. 

The humerous streams of Idaho afford facilities for irri- 
Sation in those sections where rain is infrequent, while the 
lands of Northern Idaho can be cultivated without resort to 
artificial means, The Governor describes the methods em- ' 


The 
ture 


population of the Territory on the first of May last | 


. . . * 
Scientific American. 
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ployed for irrigation and the encouraging results which 
ensue therefrom. He favors government aid in the effort to 
reclaim lands for cultivation, and the adoption of some sys- 
tem by which large tracts may be secured by individuals 
willing to expend their capital in building the necessary 
works for irrigating purposes. 

The timber supply of the Territory is abundant, but a 
reckless disregard for the public interests has marked its 
destruction for years past. In addition to the waste of tim- 
ber by man, the fires which constantly sweep the mountains 
destroy a greater amount than is taken for consumption by 
| the entire population. 

Since 1863 the gold and silver product of Idaho has 
| amounted to about $67,000,000. As there is no law requir- 
ing miners or public officers to make returns, only approxi- 
mate estimates can be given. The improved methods em- 
ployed in reducing the ores and the increasing facilities for 
| transportation will in the future largely augment the annual 
‘yield of the precious metals. 
| The mining laws especially need revision; and in the Gov- 
ernor’s opinion Congress should pass a comprehensive and 
carefully revised act, covering the mining field, clearly 
defining all rights and remedies, and leaving but little scope 
for local legislation. It is also suggested that Congress 
interpose for the protection of agricultural interests by pre- 
venting the monopoly of the streams of the Territory by 
private individuals or corporations. The usufruct of natu- 
| ral streams should be guarded by stringent laws, so that the 
| water needed by the many should not be monopolized by 
the few. 

The finances of the Territory are reported to be in a satis- 
factory condition, and the debt of the Territory is gradually 
being reduced. 

No rzports had been received from the Governors of 

| Arizona, Wyoming, and Montana. 

0 
Kansas Natural Lime. 

Among the natural products, some of them possessing 
very peculiar characteristics, which the young and growing 
State of Kansas contains, is a singular substance, lying in 
| very considerable beds, and called ‘‘ Kansas native lime.” 
|It is, says a correspondent of the American Architect, of a 

beautiful white color and of a very fine-grained texture. It 
is soft, smooth, and readily made into a plastic condition by 
the admixture of a suitable quantity of sand and water. 
The mortar thus made up has seemingly identical qualities 
to the best mortar as made from superior limes selected from 





! 
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| kilns where the lime rock which had been employed for 


burning had been of the very purest nature. 

The native lime is a sort of whitish and pure white clay, 
lying disposed favorably in beds more or less horizontal in 
their position. These beds are seen to be outcropping along 
the borders of certain streams and in the breaks of hills, and 
in such places the beds can be worked entirely above the 
water level. Experiments which have been performed by 
workmen and artisans in Kansas have exhibited ihe fact that 
Kansas lime mortar serves as good purposes as any other 
usual styles or kinds of mortar, and even better than some 
of the artificial mortars, especially for nice inside work. 
The tendency of this newly discovered deposit of pseudo- 
lime, when made into mortar for walls and stonework or 
plastering, is to soon set and harden. Another remarkable 
quality then noticed is its turning immediately to an intense 
whiteness. The beds are very thick and easily dug; so that 
large quantities of the substance can be thrown up, and at 
once applied to use. Beside its ready adaptability to pur- 
poses of mortar, it has also been applied to the purposes of 
whitewashing, and in this respect it has been accepted as an 
admirable substitute for lime prepared artificially. These 
immense beds of pseudo-lime occur in localities where rail- 
ways of Eastern Kansas can readily be utilized for shipping 
the material to all parts of the country. It is, perhaps, pre- 
su’. ‘le that upon the spread of the knowledge of this fact, 
the excellent natural mortar lime and whitewash lime from 
these native deposits may become articles of export, espe- 
cially as improved styles of building and more permanent 





25 


Any one of these sufficient to cause a fatal calamity. No 
more shameful illustration of the way in which English 
manufacturers have been meeting competition could be put 
forth. Bad iron, ill-worked steel, and ‘scamped’ work- 
manship; these are the chief causes of the ‘failures’ in 
tires and axles and rails. It has become quite an old story, 
unfortunately, this relaxation of honest pride and commer- 
cial honor during the last few years. Loaded cottons, 
shoddy cloths, rotten iron, ill-tempered steel, poorly ground 
cutlery, short weight, and adulteration of all kinds have 
taken the place of the genuine English goods by which the 
old country had made her reputation. Masters driven to 
despair by trades-unions and strikes, by prohibitory tariffs 
abroad, have laid down their old-fashioned honor and put 
size into their calico, rags into their cloth, worthless 
‘brands’ of raw material into their tires and rails, third- 
class goods into first-class wrappers; and so trebled the speed 
with which commerce has been running down the hill of 
stagnation. One of the best signs of the day is an occa- 
sional outspoken acknowledgment of the absolute necessity 
of turning out once more genuine goods, the utter, absolute 
necessity of rehabilitating the English name in the markets 
of the world, and it must be said for many solid old firms 
that they have never sacrificed their reputation by a reckless 
attempt to meet exceptional times and competition. It has, 
nevertheless, been a common thing for Sheffield to take infe- 
rior foreign goods and finish them, more particularly by put- 
ting a local trade-mark on them ‘for a consideration,’ thus 
lowering the standard of Sheffield goods. Time was when the 
woodmen and farmers of America and the Colonies would 
use nothing but Sheffield axes. It is not only the splendid 
character of American manufactures in this direction, but 
the turning out of bad work under Sheffield trade-marks, 
that has made the American ax popular not only elsewhere, 
but herein England. An English saddle used to be regarded 
as the acme of strength and perfection; but Prince Napo- 
leon lost his life through the giving way of a portion of his 
saddle fixings, the bad workmanship and material of an 
English manufacturer, Sad lessons these! They are being 
laid to heart by many traders, and it is believed that with 
the present improvement in business some regard will be 
paid to one feature of the moral of our national misfortunes. 
Here and there the workingmen seem unwilling to co-ope- 
rate with the employer in meeting the new demands; but, 
on the other hand, there are evidences of an earnest desire 
to make the most and the best of the trade revival.” 

Hitherto American productions have won their way by 
honesty of workmanship not less than superiority in practi- 
cal fitness. It is sincerely to be hoped that whatever may 
be the results of the increasing competition at home and 
abroad, any lowering the high standard of honesty thus far 
maintained by our manufacturers will not be among them, 

ar 

Electrical Poetry. 

The late Prof. Clerk-Maxwell was in the habit of recreat- 
ing his mind from its severer task by penning amusing 
physio-comic parodies of well known poems, One of the 
best of these was his electric valentine, which runs as fol- 
lows: 





ELECTRIC VALENTINE. 
Telegraph Clerk A to Telegraph Clerk B 
“The tendrils of my soul are twined 
With thine, though many a mile apart; 
And thine in close-coiled circuits wind 
Around the magnet of my heart. 


** Constant as Daniell, strong as Grove; 
Seething through all its depths, like Smee; 
My heart pours forth its tide of love, 
And all its circuits close in thee. 


“ O tell me, when along the line 
From my full heart the message flows, 
What currents are induced in thine? 
One click from thee will end my woes.” 


Through many an Ohm the Weber flew 
And clicked this answer back to me: 

** Tam thy Farad staunch and true 
Charged to a Volt with love for thee.” 





structures everywhere in Kansas, Missouri, Nebraska, Iowa, 
and Illinois are growing to be more and more the requisites 
of the times. The great pseudo-lime beds or native beds of 
calcined lime rock are a geological phenomenon. They are | 
difficult to account for in any plain or obvious manner. 
They have a close resemblance in their physical condition | 
and looks, and in their feel or touch, and in-their action | 
when mixed to form mortar, to the best mortars made in the 
usual ways with the very best of limes. Can it be possible | 
that some of the unknown laws of electro-magnetism and of | 
terrestrial magnetism, which cause certain metamorphisms 
to occur in metalliferous beds, are likely to be discovered as 
the laws also which set the elements at work to alter the 
chemical conditions of this singular lime rock stratification? 
Can the problem of their origin and nature be clearly or 
satisfactorily accounted for in any other way? Does such a 
strange product as this occur in any other section of our 
continent? p eho | 
Bad Work Makes Bad Trade. | 
The statistics of railway accidents during the past year in 
England, among which were 9837 failures of tires, 346 fail- 
ures of axles, and 1,877 broken rails—leads a London writer 
into a strain of moralizing which may contain some sound 
warnings, if not practical lessons. to American manufactur 
ers. Hesays: ‘‘ Two thousand six hundred and seventy 


three flaws and failures i 
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dent in Engineering to be adopted from the fundamental 
equation of thermodynamics 3 = J.C. M. (James Clerk- 
Maxwell. 
The First Year of the New York Elevated 
Rallroads. 


The report of the New York Elevated Railroad for the 
year ending with September last covers the first year during 
which the whole length of the road was operated, that is, 
about 84¢ miles from the battery to Harlem, and 5 miles 
from the battery to Fifty-ninth street. In that year 29,875,912 
passengers were carried, and the earnings from passengers 
(all the other earnings were but $4,546) were $2,233,402, an 
average of 7°48 cents per passenger, and about $165,540 per 
mile of road. The expenses of operation were $1,171,339 
for ‘‘ operating the road,” which in the New York schedule 
includes all working expenses except maintenance of road 
and maintenance of equipment. Under these latter heads 
only $51,459 was expended on road and $74,458 on roll- 
ing stock—thus bearing an extremely low proportion to 
the other working expenses. As this was the first year of 
operation for most of the road, these maintenance expenses 


| were probably lower than they will be on the average here- 
n wheels, couplings, and rails. | after. They will doubtless always be a smaller proportion 









































































maintenance of road, because the train movement is extraor- 
dinarily great, the trains exceptionally light, and the road ex- 
ceptionally durable and permanent—no ballasting to keep 
up, ties uninjured by bad drainage, no liability to floods, 
only the rails wearing out about as on other roads in pro- 
portion to the tonnage passing over them. The average ez- 


pense per passenger carried was not quite 4 cents (3°92 cents). | 


If a uniform fare of 5 cents had been charged at all hours, 
which has been strongly advocated by some of the city 
papers, the net profits (with the same traffic) would have 
been reduced from $1,068,150 to $322,660, or to little more 
than two thirds of the interest on the bonds. Doubtless a 
5 cent fare in the middle of the day would increase the 
traffic considerable, but certainly not enough to make up | 
the difference in the rate. 


A ey 


To do that it would be necessary | 

for the number of passengers to become more than three 
times as great. As the road already carries at 5 cents dur- | 
ing the four hours when traffic always is heaviest, and when 
the greatest bulk of the necessary travel must be done, there 
would be no possibility of any such increase; but this does 
not prove that some modification in rates, which would fill 
the trains when they now run more than half empty, might 
not prove profitable. It now costs as much’ to travel a 
quarter of a mile on this road as to ride the 814 miles from 
the battery to Harlem. On the Third avenue line, which 
passes through a densely peopled district where most of the | 
residents are not very rich and many are very poor, and 
which passes close to some of the leading retail centers, 
most people would rather pay 5 cents to ride a mile, many 
to ride two miles, and not a few to ride three milcs, on the 
street cars, than pay 10 cents on the elevated road. But | 
it would not by any means be an easy matter to provide 
for the collection of differeut rates for different distances 
on this road. 

The enormous net earnings of $79,122 per mile were all 
absorbed except $28,690 by the payments of interest, the 10 
per cent dividends on the stock, and a payment of less than 
$28,000 to the city of New York as a sort of charter tax. 
The traffic of this road will doubtless increase (at least till 
the Second avenue line is opened), but it is not at all certain | 
that the expenses will be so low hereafter, now that prices | 
have risen and after the road and rolling stock have had 
time enough to wear outa little. The cost of the road and 
equipment is reported at just ubout $1,000,000 per mile; 
this is the cost in stock and bonds, The contract for con- 
structing it could be, or could have been, let for cash for 
iess than one half of that amount, doubtless. 

The Metropolitan Elevated Railway has also rendered its 
report for the same year, during the whole of which its line 
from Trinity Church to Central Park was open, and during 
three fourths of it the line through Fifty-third street giving 
access to one additional important station, while later, one 
after the other, it was opened to three or four other stations, 
only one of which, however, yielded any eonsiderable 
amount of traffic during the year in question. It shows for 
the year a profit of $576,456, while the bonds outstanding at 
the close of the year require $304,920 for interest, and 
the 10 per cent dividends on the stock guaranteed by the 
Manhattan Company will amount to $650,000. This, how- 
ever, will covera great deal of road not in operation last 
year, though it can hardly be expected to be as productive 
as the old road for some years to come.—Railroad Gazette. 

a NE a 

Light Draught Fast Steamers. 

The following particulars are given by a correspondent of 
the American Ship: Although there are many points of 
construction which might be adopted from Eastern steamers 
with advantage, on the shallow and dangerous rivers of the 
Mississippi Valley, it is doubtful whether their hull models 
could be studied with profit. Nearly all the steamers navi- 
gating the Mississippi and its tributaries are constructed 
upon the Ohio. The perfection the builders along that 
river have attained in constructing vessels of exceedingly 
light draught may be inferred when we state that, on any 
day during the navigation season, steamers, having a freight 
capacity of from 1,000 to 1,800 tons, may be seen at the Cin- 
cinnati wharves, which draw less than three feet light. And 
there are many boats plying the Upper Ohio which trim on | 
two feet, to say nothing of the little low water ‘‘ dinkies,” 
which can almost “navigate a meadow after a heavy dew.” 

The Telegraph, a large passenger boat, 238 feet in length, 
41 feet beam, and 6 feet hold, draws light, two feet. 

The Golden Crown, a fine stern-wheel steamer of the | 
Southern Transportation Line, running between Cincinnati | 
and ‘New Orleans, has a capacity for over 1,500 tons of | 
freight, and trims, with steam up, two feet water. 

The Mary Houston, of the same line, side-wkeel, draws 
less than three feet, and carries 1,500 tons. | 

The Guiding Star, also of the 8. T. Line, is over 300 feet 
in length, and has 4 capacity for 1,800 tons. She draws 33 | 
inches, light. 

The New Natchez, one of the fastest of the big palatial 
steamers on the Lower Mississippi, is 303 feet long, 46 feet 
beam, and 10 feet hold She has 8 steel boilers 36 feet long, 
43 inches diameter. Engines, 10 feet stroke, 34 inches diam- | 
eter; capacity for 2,000 tons freight or 8,000 bales cotton; 
draws light, less than 5 feet. 


| 
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| he enumerated had I the space. Many of the small stern- 
wheelers, navigating the bayous and small tributaries of the 
Mississippi, draw less than 14 inches, and yet have room for 
1,200 or 1,400 bales of cotton. The most necessary improve- 
ment in Western steamers, and especially in the boats plying 
in long distance trades, is an increase of speed. With the 
exception of a few of the fast palaces on the Lower Missis- 
sippi, there are few boats that ever attain 15 miles an hour 
up stream, and 12 miles an hour is considered extraordinary. 
Such slow time is unpardonable in an age of rapid transit 
like this, and, as long as Western river boats continue to 


‘disregard the demands of commerce, railways will hold the 


upper hand in competition. 
- ee ee el 
Kroh’s Rapid Process, 

The formule for Herr Kroh’s rapid plates is given as fol- 
lows in the Photographisches Wochenblatt : 

To one kilogramme of iodide collodion add a quarter of an 
ounce (= 8°75 grammes) of the following solution: Absolute 
alcohol seventy grammes, and three to four grammesof isin- 
glass or gelatine cut small and dissolved by heat in a glass 
containing thirty-five grammes of distilled water; then add 
four grammes of iodine of potassium and three grammes of 
bromide of ammonium, and when all is completely dissolved 
and filtered through a piece of linen previously thoroughly 
washed in alcohol, pour into a bottle capable of holding 
about a kilogramme and a half. To a quarter of an ounce 
(= 8°75 grammes) of the above solution add one kilogramme 
of iodide collodion and shake thoroughly for eight or ten 
minutes; then add from eight to ten drops of acetic ether, 
and the result will be the so-called ‘‘ cheesy collodion.” 

Remarks on the Foregoing.—On the addition of the gelatine 
and iodine solution there is an immediate, though harmless, 
appearance of turbidity, and by this addition cotton is pre- 
cipitated, but may be redissolved by diligent shaking. The 
iodizer—that is, the gelatine iodizing solution—may be varied 
according to the state of the light and the position of the 


studio. If powerful pictures are desired the following should 
be used: 
I IND, cn oe'rnsndhs Cen bt 6ecpeseccenecte 4 grammes, 
eI, «« . eutinsed edoaboa'cos*6edee dees 4 *a 
LG cing cine <- pcg ach aneaeeeesrnoede vues 70 » 
IE ira cek ace Sek 6hescddkenentess ecbanee 175 * 


If it be desired to work without intensification, and to 
have an extremely sensitive collodion, then take: 


i in coven sdaeieteukeuen. savedenohtd 4°50 grammes. 
Iodide of lithium 3 “ 
Absolute alcohol. . 70 
MIE sav ant6deed Wo Gest zendcas os 26°25 


If the collodion be required to work rapidly, but not pow- 
erfully, then to one kilogramme of prepared collodion add 
0°73 gramme of sublimed iodine. I[tisas well when pouring 
off superfluous collodion to let it run into a second bottle. 
Allow the plate to become perfectly dry before dipping it into 
the silver bath. 

The development is effected by two developers, Nos. 1 
and 2: 


“ 





“ 


DEVELOPER NO. 1. 


Distilled water 60 ounces = 2°1 kilogrammes. 


Ferrous sulphate............ ..... 3 = 105 grammes, 
a, Ce eae - * = 106 a 
Absolute alcohol.................. lees = 140 - 


RAPID DEVELOPER No. 2 


Distilled water 60 ounces = 2°1 kilogrammes. 


Ferrous sulphate... ..... ..c0sseees 5 = 175 grammes. 
CI as) Shr bccc vlineecSe'ecus a, = 105 7 
Absolute alcohol.................. 2 = 140 - 

Oxalic acid... .... j 4to 5 grains = 0°36 gramme. 





Developer No. 1 is applied cold. The rapid developer re- 
quires that the ferrous sulphate, the water, and the oxalic acid 
should be heated and properly dissolved in a shallow vessel, 
when the solution has become cold the alcohol and acetic 
acid are added, and then the whole is filtered. After the 
exposure the plate is coated with developer No. 1; when the 
highest lights have been brought out it is poured off, and 
then the rapid developer is taken, which immediately brings 
out the deepest shadows. If soft pictures for intensification 
be required then the rapid developer should remain a long 
time upon the plate, and a short time in the reverse case. 


FIXING BATH. 


ind, 25 nid, «se P ead eaabeabrendnboveceuanesdecs 10 parts. 
er ar re ee om 1 part. 
INTENSIFIER. 
aE s Ms Vda gi pede cautdivanepuetdedcseion 175 grammes 
Distilled water.. ...... .... lkilo. 35 . 
Chemically-pure nitric acid...................++. 5 drops. 
BE BEN vcanrsedetaronerscsaditnnbossadh 2°75 grammes, 
SEL a. Taco cane bb tdtshiccecnsbaedadeseden 1°46 gramme. 
Ns Sani Mebds asides tan Sibi Meee th ed - 560 grammes, 
POD siksccciingy sehishiatesrcie ves 175 


After drying the plates, which are not sufficiently power- 
ful, are varnished with rommon varnish, and then strength- 
ened with the above intensifier. If the plates are blue after 
being well washed they are coated with a solution of 55 
grammes of cyanide of potassium in 350 grammes of water, 
to which from five to eight drops of the intensifying silver 
have been added (and well shaken) until the surface becomes 
a bright yellow. 

SILVER BATH. 
iodide of potassium dissolved 


“ 


60 grammes of in 70grammes water. 
| ee ** nitrate of silver “ 420 ” - 


8 to 10 drops of the iodizing solution given above. 
2 drops of nitric acid. 

The bath may be used the second day. The photographer 
is recommended to prepare three silver baths, and to use a 
different one every day for three days and then recommence, 
so that each bath is only used one day in three. In studios 
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The Erie Canal. 
In a recent letter to the New York Tribune urging the 
deepening of Erie Canal, Mr. T. C. Ruggles says: 
| The reasons why steam has not succeeded better on the 
canal are, first, the steamer was not long enough; it re 
quired either more length itself or another boat to pusi; 
and next, the bottom of the canal was not finished to its 
proper width of fifty-six feet, and to a depth of seven feet 
for this width at the bottom, so that two loaded boats could 
easily pass each other. The only way to do on the canals, as 
the locks would not admit longer boats than those now in 
use, was to fasten one boat before the other, taking them 
‘apart at the locks. This, in fact, has doubled the capacity 
of the steamer, and enabled the same crew to bring down 
| twice the load for the same price, and has made steam a 
| success. The State Engineer, the Hon. Horatio Seymour, 
| Jr., recommends deepening the canal one more foot; but 
eight feet deep, though a great aid, will make but little dif- 
ference in the cost of transportation (about one quarter of a 
centa bushel), and no difference in time. If steamer and 
consort are each to be loaded forty more tons, they will be 
so deep in the water that there will be but a few inches be- 
tween the propeller wheel and the bottom of the canal; con- 
sequently the steamer and consort will not go over two and 
half miles per hour, or be eight days from Buffalo to New 
York. Three feet deeper, with the canal banks raised one 
foot, will reduce the time to New York to four and one 
quarter days, instead of eight, and the cost of moving a 
bushel to one and three quarter cents. 
The cost of deepening the canal one foot is estimated by 
Mr. Seymour at $1,100,000. From 1868 to 1876 the canal 
‘reduced the tolls from six cents a bushel to two cents, but 
made no improvements in reducing the cost of transporta 
tion. The New York Central in the same time was con- 
stantly improving its means of transportation. In 1875 and 
1876 this road expended $3,849,270 for depots, engines, su- 
perstructures, etc., for the purpose of expediting and cheap- 
ening its transportation. The following is the comparativ« 
result of the canal and railroad policy: 


In 1868 the canaMmoved tons one mile 
In 1876 the canal moved tons one mile 


- 1,033,751,268 
570,969,064 








Oe Saki camew Setedds <7 Staab deeets~. ‘oeecas 462,782,204 
In 1868 the railroads moved......... ................. 366.199,786 

| In 1876 the railroads moved................2.00+++++++1.674,447,055 
SN ons cached uomits dasleddS vo nphatinn aida cababeede 1,308, 247,269 


| The canal lost in eight years nearly half its tonnage, while 
| the railroad in eight years nearly quadrupled jts tonnage. 
ee oe 
The White Wax of Sze-chuen. 
Describing some curiosities of trade in China, the Pall 
| Mall Gazette gives a number of interesting facts with regard 
to the production of the white wax of Sze-chuen. 
In the Keen-chang district of that province there grows in 
abundance the Liguetrum lucidum, an evergreen tree with 
| pointed ovate leaves, on the twigs of which myriads of in- 
sects spread themselves like a brownish film, in the spring 
| of each year. Presently the surface of the twigs becomes 
|incrusted with a white waxy substance secreted by the in- 
| sects, and it increases in quantity until the latter part of 
| August, when the twigs are cut off and boiled in water. 
| During this process the wax rising to the surface is skimmed 
' off, and is then melted and allowed to cool in deep pans 
By one of those curious accidents which have done so much 
to increase the knowledge of mankind, it was discovered 
that by transporting the insects bred in Keen-chang to the 
less congenial climate of Kea-ting Fu, in the north of the 
province, the amount of wax produced was vastly increased. 
No people more readily discern a commercial advantage, or 
more speedily take advantage of one when unencumbered 
with political considerations, than the Chinese; and this 
singular effect of removing the insects from a congenial 
climate to one so uncongenial as to prevent their breeding 
was eagerly taken advantage of by the Sze-chuen traders. 
| Travelers by night on the high road between Keen-chang 
|and Kea-ting Fu may meet in the spring of the year bun- 
| dreds of wax merchants, each carrying his load of female 
| insects, big with young, on their way to the wax farms in 
Kea-ting Fu. The journey is rough and long and a fort- 
night’s sun would precipitate the hatching, which should 
take place after the females have been attached to the trees. 
| To the unscientific eyes of Chinamen the round pea like 
female appears to be nothing more than an egg, and this 
belief is the more excusable since the birth of the young 
is the signal for the death of the parent, of whose previous 
existence there remains only as evidence an outer shell or 
husk. Six or seven of these prolific mothers are wrapped 
in a palm leaf and tied to a branch of the Ligustrum lucidum. 
In a few days swarms of infinitesimally small insects creep 
forth and cluster on the twigs of the tree, where they fulfill 
their mission and perish with its accomplishment in the 
boiling pot each August. Baron Richthofen considers the 
value of the annual crop to be on an average upwards of 
$3,000,000; and during last year there was exported from 
the one port of Hankow upwards of $400,000 worth of it. 
— mee 
NEW INVENTION. 
Mr. John Rogers, of Eldridge, Iowa, has patented an im- 
proved harrow, in which the frame is made in two parts, an 








The Si. Lawrence, an elegant and swift Ohio river side- | where from twenty to thirty sittings are given daily six baths upper and a lower, connected together and fitted to move 


wheeler, fs 270 feet long, carries 1,000 tons, and drans 


twenty-seren inches, The Pittsburg, stern-wheel, carries over | 


1,000 tons, and draws only 24 inches. 
Many other steamers of equally remarkable draught could 


will be required. Time of floating, three minutes. The 
duration of the exposure should, with a good light, be three- 
quarters less, and with « bad light a half less, than by other 
processes, 


| 





lengthwise upon each other. The teeth are pivoted upon the 
| upper frame, and pass through apertures in the under frame, 
' so that the inclination of the teeth is dependent upon the rela- 
tive position of the two parts of the harrow. 
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Husiness and Lersonal. 


The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words toa line, 
jdvertisements must be received at »ublication office 
early as Thursday morning to appear in next issue. 
Me: The publishers of this paper guarantee to adver- 
rivers a circulation of not less than 50,000 copies every 


eekly issue. 


Launches and Engines. 8 E. Harthan, Worcester, Mass. 
Buzz and_ other Wood Planers. Shafting, Pulleys, 
Hangers a specialty. P. Pryibil, 467 W. 40th 8t., N. Y 
The steam pipes, boilers, etc., of the Union Rubber 
mpany, James Dwight & Co., and Albert Weber, are 
tected with H. W. Johns’ Asbestos Boiler Coverings 
w. Johns Manufacturing Company, No. 87 Maiden 
New York, sole manufacturers of genuine Asbes 


I 
Lane 


vs Liquid Paints Roofing, etc. 
For Sale—A No.3 Brainard Milling Machine; used 
two months; cost $500. A bargain John Pim, Erie, Pa 
| 


Inventors’ Institute, Cooper Union. A permanent ex- 


hibition of inventions. Prospectus on app-ication. 733 
Broadway,N Y. 
Wanted—A Nut Machine and a Bolt Header. Ad- 


dress, stating particulars and prices, B. & 8., Box 773 
New York city 

Brick Presses for Fire and Red Brick. 
8. P. Miller & Son 


309 8. Fifth 


St., Phila., Pa 
Fire ou the Hearth.—Open grate and warm air furnace 


combined. Cireulars by 0.8.& V.Co..78 Beekman St.,.N.Y 


Tclephones repaired; parts of same for sale. Send 
stamp for circulars. P.O. Box 205, Jersey City, N. J 
The Friction Cluteh Captain will start calender rolls 
for rubber, brass, or paper without shock; stop quick, 
and will save machinery from breaking. D Frisbie & | 
New Haven, Conn. | 
The Baker Blower ventilates silver mines 2,000 feet 
icep. Wilbraham Bros., 2318 Frankford Ave., Phila., Pa. 
lo stop leaks in boiler tubes, use Quinn’s Patent Fer- 
Address 8. M. Co., So. Newmarket, N. H. 


rules 
Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pvre nickel salts, importers Vienna lime, crocus, 
ete. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 4 Liberty St., New York 
Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William i 
Wright, Manufacturer, Newburgh, N. Y. | 
For Solid Wrought Iron Bearas, etc., see advertise- | 
ment. Address Union Iron Mills, Pittsburgh, Pa., for ; 
lithograph, ete. 
Presses, Dies, and Tools for working Sheet Metal. etc. 
Fruit & other can tools. Bliss & Williams, B’klyn, N. Y 
Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals 
E. Lyon & Co., 470 Grand 8t., N. Y. 
Bradiey’s cushioned helve hammers. See illus, ad. p. 13. | 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphi., Pa. 

Noise-Quieting Nozzles for Locomotives and Steam- | 


50 different varieties, adapted to every class of | 
T. Shaw, 915 Ridge Avenue, Philadelphia, Pa. ; 


buats. 
engine 
Stave, Barrel, Keg. and Jlogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, NY 
For best Fixtures torun Sewing Machines where power 
is used, address Jos. A. Sawyer & Son., Worcester, Mass. 
J. | 
Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.—Our name is stamped in full on all our best 
Standard Belting, Packing and Hose. Buy that only. 
rhe best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 
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Sheet Metal !’resses. Ferracute Co., Bridgeton, N. 


For Machine Knives and Parallel Vises, see adver- 
tisement, p. 349. Taylor, Stiles & Co., Riegelsville, N. J 

The New Economizer, the only Agricultural Engine 
with return flue boiler in use. See adv. page 405 

Special Wood-Working Machinery of every variety. 
Levi Houston, Montgomery, Pa. See ad. page 405 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 349. 

Portable Railroad Sugar Mills, Engines and Boilers, 
Atlantic Steam Engine Works, Brooklyn, N. Y 
Silent Injector, Blower, and Exhauster. See adv. p. 14 

The Paragon School Desk and Garretson’s Extension 
Table slide manufactured by Buffalo Hardware Co 

Planing and Matching Machines, Band and Scroll 
Saws, Universal Wood-workers, Universal Hand Joint- 
ers, Shaping, Sand-papering Machines, etc., manuf’d by 
Bentel, Margedant & Co., Hamilton, Ohio. * fllustrated 
History of Progress made in W ood-working Machinery,” 
sent free 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
«& O’Brien M’f'rs, 234 St., above Race, Phila., Pa 

Diamond Engineer, J. Dickinson, 64 Nassau St,. N.Y. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

For Superior Steam Heat. Appar., see adv., page 13. 
For Pat. Quadruple Screw Power Press, see adv., p. 13. 

Steam Cylinders bored from 3 to 110 inches. L B. 
Flanders Machine Works, Philadelphia, Pa. 

Brass or Iron Gears; list free. G. B. Grant, Boston, 

Millstone Dressing Machine. See adv., page 13. 

Holly System of Water Supply and Fire Protection 
for Cities and Villages. See advertisement in SCIEN- 
TIFIC AMERICAN of this week. 

The E. Horton & Son Co., Windsor Locks, Conn., 
manufacture the Sweetland Improved Horton Chuck. 
P. 8. Justice, Philadelphia, Pa. 
Vorges, for Hand or Power, for all kinds of work. 
ddress Keystone Portable Forge Co., Phila., Pa. 
Metallic Pattern Letters to put on patterns of castings, 
at reduced prices. H.W. Knight, Seneca Falls, N. Y 
F For Reliable Emery Wheels and Machines, address 

he Lehigh Valley Emery Wheel Co., Weissport, Pa 

Steam Engines; Eclipse Safety Sectional Boiler. Lam- 
bertville Iron Works, Lambertville, N. J. See ad. p. 406. | 


Power Hammers. 


A 


; a reasonable time should repeat them. 


Wm. Sellers & Co., Phila. have introduced a new 

injector, worked by a single motion of a lever. 

Nellis* Cast Tool Steel, Castings from which our spe- 
cialty is Plow Shares. Also all kinds agricultural steels and 
ornamental fencings. Nellis, Shriver & Co., Pittsburg, Pa 

Electro-Bronzing on Iron. 
Company, Philadelphia, Pa. 


Philadelphia Smelting 


Wheels and Pinions, heavy and light, remarkably 
strong and durable. Especially suited for sugar mills 
and similar work. Circulars op application. Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St..N. ¥Y. Wm. Sellers & Co 





NEW BOOKS AND PUBLICATIONS. 


CONTRIBUTIONS FROM THE E. M. Museum oF 
GEOLOGY AND ARCHAOLOGY OF PRINCE- 
TON CoLLEGE. No. 2. Topographic, 
Hypsometric, and Meteorologic Report. 
By William Libbey, Junior, and W. W. 
McDonald, of the Princeton Scientitic 
Expedition of 1877. 


With these reports are three maps: the first contain- 
ing the results of a topographical reconnoissance of 
the valley of Smith’s Fork, in the Uintah mountains of 
Utah; the second containing the triangulation of the 
same region; the third showing the country between 
Fort Bridger and the Uintah mountains. The meteoro- 
logical and topographical work was confined mostly 
The only work of scientific value done 
in Colorado was hypsometric. The report is embellished 
by anumber of admirable artotype prints from photo- 
graphs of typical scenery in Colorado and Utah. For 
students’ work the entire report is decidedly creditable, 
and speaks well for the instruction given in the col- 


to this region, 


lege. 


DicTIONARY OF COMMERCE AND MANUFAC- 


TURES. By L. de Colange, LL.D. Bos 
ton: Estes & Lauriat. 1 vol. quarto, | 
pp. 1,200. Published in 25 parts. Each 


50 cents. 

The first four parts of this dictionary (Al to Cologne 
Water) cover a wide range of subjects, and contain much 
useful information. The compiler, however, does not 
seem to have had access to the latest information in all 
cases; and too frequently his definitions show haste or 
carelessness in their wording. The illustrations 
are for the most part rather ancient and not always 
such as to justify their insertion in a work of this 


also 


nature. 








No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough 
name the date of the paper and the page, or the number 
of the question, 

Correspondents whose inquiries do not appear after 
If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
interest, 


of a personal character, and not of general 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration, 

Any numbers of the Screntiric AMERICAN SUPPLE- 
MENT referred toin these columns may be had at this 
office. Price 10 cents each 


(1) C. T. W. asks: 1. C 


an paper be sub 


jected to any chemical process so as to change color by 


the impact of any hard substance, and thus give im- 
pressions Of coins or seals without the intervention of 
ink or coloring matter? A. As we understand you, no 
2. Has ary successful attempt ever been made to ob- 
tain lithographic copies of the origina] writing or draw- 
ing without transferring to the stone, by the use of arti- 
A. Your question is rather am- 
autolithographic and 
Yonsult 


ficially prepared paper? 
biguous, There are 
photolithographic processes in successful use. 
the back numbers of the Screntreic AMERICAN and the 
records of the Patent Office. 8. Is there any prepared 
oil or varnish by which paper can be rendered imper- 
vious to water and still be capable of receiving ink, so 
as to, in a measure, take the place of the lithographic 
stone? A. We believe no practical success has been 


several 


achieved in this direction 

(2) C. writes: A serious fire just took place 
in a large hotel heated by steam and having electric 
bells, annunciators, ¢tc. If the room where fire origi- 
nated between the flooring,.a large bunch of bell wires 
run, also steam and gas pipes, chimney in room also 
The proprietors claim there has been a gas leak in 
During the after 


room, under flooring. a long time. 
rung at intervals 


noon the bell indicating that room 
from some unknown cause (fire occurred in evening) 
The general belief is, that fire originated from spark of 
two wires coming in contact (insulation eaten off) ignit- 
ing the escaping gas. Now, isit possible for such a con 
tingency, with only four Leclanche batteries in circuit? 
Isn’t it more probable fire took from steam pipes coming 
in contact with woodwork? A short circuit from same 
batteries, even from 12 elements, would not light gas at 
a burner without an induction coil by experiment. A. It 
rarely happens that a fire is caused by the contact of 
steam pipes with woodwork. When it does occur it is 
generally traceable to some highly inflammable sub- 
stance accumulated around the pipe. If there was a 
considerable gas leak, the fire might have been com- 
municated from the chimney, or from a distant gas 
flame. It is also quite possible that it might have been 
ignited by an electric spark, if the wires could have 
been brought into contact by any means. In your ex- 
periment you seem to have forgotten that the helices of 
an electro-magnet are really induction coils from which | 


etc., to the 


a spark may be obtained with small battery power 
whenever the circuit is broken. 

(3) G. F. W. asks: What material will mix 
with an oil filling for wood, and stain the wood black 
or nearly so? A. Boettger recommends the use of the 
vegetable fuel contained in the anacardium nut in this 
connection. The oily matters are obtained from the 
crushed nuts by means of petroleum spirit or bisulphide 
of carbon 

(4) 8S. W. F. writes: lam having made a 
spiral vane as described in your reference book, The 
spiral is made of thin sheet copper, such as tinners use 
for boilers, etc. Can I cement the mica or small pieces 
of looking glass to the spiral so that it will stand the 
weather and stay on? A. Melt together in an iron pan 
over a moderate fire pitch and gutta percha, in about 
equal parts, and add to the mixture about 10 per cent of 
shellac. Use hot, warming the parts to be joined, and 
avoiding the use of too mach cement in the joint 


(5) E. R. asks how to make a small induc 
tion coil such as is used with the Blake transmitter, A. 
Make a thin wooden spool 3 inches Jong, %¢ inch inter- 
nal diameter. Fill the hole through the spool witha 
bundle of No 20 iron wires well straightened. Wind 
on the spool 4 layers of No. 20 silk covered copper wire. 
This is the primary wire, which is connected with the 
battery and transmitter. Cover the primary coil with 
paraffine paper, and wind on it six or eight courses of 
No. 38 or No, 40 silk covered copper wire. The ends 
of this coil are connected with the line which includes 
the receiving telephones. 

(6) A | K.—Phosphor-bronze 90 
to 91 per cent of copper and 9 to 10 per cent of tin. The 


contains 


proportion of phosphorns added is about 44 of one per 

cent. The phosphorus imparts greater fluidity to the 

meta) in the crucible and greater strength and elasticity, 

astings 

writes: 1. In “Hints to the 
355, third 

the writer says: 


(7) WN. W 
Young Steam Fitter,” column near 
bottom—S. A., December 6 ** But the 
maximum pressure of steam to be carried must never 
exceed the equivalent of a difference in level of water 
between the water line of the boiler and the lowest part 
of the distributing main.”’ I would like toask him why 
and what difference it can make whether you carry one 
pound of steam or three? A. Mr. Baldwin has fur- 
nished us with the following: The mentioned 
apply to low pressure gravity apparatus, as they usually 
exist, the distributing mains being of size barely suffi- 
cient to expel the air from the radiators furthest from 
the boiler, when a mercury column or good low-pressure 
steam gauze will often show 2 or 3 Ib. at the boiler. 
Thus at the part of the distributing main furthest from 
the boiler, we will say a gauge will show ¥y Ib pressure 
and at the boiler 3 Jb., the reason of the difference is, 
we are dealing with an elastic and condensable fluid, of 
tension so low that its velocity is not great enough to 
keepa nearly initial pressure throughout the system 
above the water Now, again, put a gauge on the boiler 
at the water line, and it will show 8 Ib. pressure also, 
Again, tap into the return relief at the same level, and it 
Why? because we are dealing witha 


page 


words 


will show 3 Ib. 
fluid that has no practical] elasticity and will raise ina 
pipe 214 feet (very nearly) for every pound of difference 
hetween terminal and initial pressures, and this head of 
water will rise into the main unless it is high enough 
above it. I wish also to call inquirers’ attention to page 
356, No. 283, 8S. A., where it says: “To have the water 
of condensation return directly into the boiler under all 
conditions and pressures, the main pipes must be large | 
enough to maintain the pressure of the boiler to within 
1 or 144 Ib. in every part of the apparatus.” 2, 1 would 
also like to ask him to make a little plainer his rule for 
calculating size for steam mains. A. The areas of the 
cross section of pipes are to each other as the squares 
of their diameters. Thus if the size of a one inch pipe 
in the main at the boiler is enough for 100 square feet of 
heating surface, a 4 inch pipe will do for 1,600 square 
feet. Thus square of 1=1. 16-+-1= 16 hundreé€ 
square feet, or if you have the heating surface, and want 
to find the size of main, take 1-10 (one tenth) the square 
it gives the 


Square 4 


root of the heating surface in feet, and 


diameter of the pipe in inches 


(8) W. H. writes: Ihave a steam job to do 
in a store. Two of the radiators are forty feet from the 
nd there is no cellar underneath for that dis- 

tance ne joist lay on the ground, I have taken out a 
trench and placed my pipes in it, and made it ten inches 
lowerat the connection on the main distributing pipe 
than that at the radiators, and run the return the same 
way. So yousee the water in the supply pipe ranning 
against the steam. J do not see any other way todo. Am 
Irighty A. If the distributing main is ample, and the 
pipe in trench large enough, it will answer; but should 


boiler, 


these two radiators give trouble and act differently from 
the other radiators in the job, take their steam pipe di 
rectly to the boiler. 


(9) C. C. asks: 1. Why does ball rise 
above the direction in which it is shot from a gun? A. 
We think this conld not happen with a rifle, and it would 
not be likely te occur with a smooth bore, except with 
an imperfect ball When a balloon is above all ob- 
structions, and has no other motor than the wind, willit 
go faster than the wind that A. No. 3. If 
we run a locomotive on a level road, two miles in two 
minutes, will there not be more friction than if we ran 
A. In the aggregate for 


a 


9 


moves it? 


it one mile in two minutes? 


time, yes; for distance, no. 


(10) H. N. asks: 1. Has a locomotive with 
low drive wheels more power of traction than it would 
have if the circumference of the wheels were larger? If 
so, why? A. Yes, other things being equal, because 
the pressure on the piston has greater leverage on the 
point of resistance, the radius of the wheel. 2. Of 
what particular use is the vacuum to the marine or con- 
densing engine? A. To remove the pressure of the atmo- 
sphere from behind the piston. 

(11) W. 8S. W. writes: I have a well, 7 feet 
in diameter: shall I, by multiplying 3°1416«7, get the 
circumference of the well? A. Multiply 3°1416 by the 
diameter, the prodact is the circumference. 2. What 
will I divide by to find out how many cubic feet in 1 


‘To get the contents multiply the diameter by 
all 


foot? A 
0-78, and the product by the length of the column 
You should 


in inches—the final result is cubic inches. 


study some good elementary work on mechanics 


(12) C. H. B. your 
September 27, page 204 (No say thatad 
solid pillar will support more weight than a 4 inch hol- 
pillar, A, Your 
whether a or hollow 
would carry the greatest load; the answer was correct 


of 


inch 


writes: In issue 


24). you 
former question was 


low simply 


solid pillar of a given diameter 
2. Now, suppose two pillars to contain the same amount 
of material, one being cast solid. the other hollow which 
The hollow pillar 
and the larger the 


will sustain the greatest weight? A 
will be the in this case 


diameter the better, so long as the thickness is sufficient 


strongest 


to insure sound castings. 


(13) E. I. asks: 1. What is caking coal? 
A. Soft bituminous coal that cakes iua fire. 2. How 
are Hessian crucibles made? A. See p. 267 (6), Vol. 39, 
of Screntiric American, for the details of crucible 


making. 3. How many feet m one pound No. 16‘copper 
wire? A. About 80 feet, by Birmingham W.G., and 
137 feet, by American W.G, 

(14) F. D. writes: I have a telegraph line 


about a mile in length running into my room. The 
ground connection is made by means of the gas pipe, 
The wire used inside of the house js all insulated, and 
the line wire is one or two sizes smalicr than is usually 
Ihave 2 jars of gravity battery. Is there any 
danger from lightning? A. If you use a lightning ar- 
resterand connect your ground wire with the gas pipe 


outside of the meter there is no d 

(15) O. E. P. writes: Referring to 
and Queries’ in Screntiric AMERICAN, p 
last volame, A. C, says he can't dissolve 
shellac in alcohol for varnish; you suggest that he has 
not pure alcohol. Ihave bad considerable trouble with 
making varnish from bleached shellac, and I find there 
is more likely to be trouble from adulterated shellac 
than poor alcohol. In thie city (Richmond, Va.), it is 
impossible to get bleached shellac which has less than 
30 percent of adulteration. With 9 per cent alcohol 
the varnish made with this will be curdy in the middle, 


used, 


nger 

** Notes 
417 (20), 
bleached 


; alcoholic solution at the top, and a dirty whitish powder 


at the bottom. I would suggest that A (. try some 
other shellac, and bruise in small pieces before adding 
the alcohol, and set it where it will be warm, say 70° 
Fah 
to have his varnish ready for use in from 24 to 36 hours. 


If the shellac and alcohol are both good, he ought 


(16) W. J. says that wood sawing is ren- 
dered much easier by occasionally oiling the saw with 
ke roscne, 

(17) J. E. B. asks: How much horse power 
can be obtained from a stream of water 40 feet head 
flowing through a 4 inch pipe and employing a common 
A. Allowing for friction, etc., from 144 
to 2 horse power. 

(18) F. P. asks what length and diameter 
of screw would be required to propel a sharp built boat 
A. 20 inch diameter, 30 to 36 inch pitch, 
and 5 to 6 inches length, 


(19) D. M 


in any way to be free from dampness? 


turbine wheel? 


of twenty feet 


asks: Can stone houses be built 
A. If the walls 
are properly furred and the spaces between the furring 
and the wall are ventilated, dampness may be avoided 


(20) J. A. B. asks whether emery or corun- 
dum wheels orstone can be used for the expeditious 
grinding of round bottles into shape for sulphide of car- 
bon prisms, A 
flat side of an iron disk supplied with fine sharp sand 


Use square bottles, grind them upon the 


and water. 

(21) S. J. M. asks for a reliable 
of cleaning kid gloves. A. Put them 
sufficient quantity of pure benzine in a large stoppered 
vessel, and shake the whole occasionally with alternate 


method 


together with a 


If on removing the gloves there remain any spots, 
with ether or 


rest 
rub them out with a soft cloth moistened 
benzole, Dry the gloves by exposure to the air, and then 
piace smoothly between glase plates at the temperature 
of boiling water until the last traces of benzine are ex- 
They may then be folded and pressed between 
Another way is to use a strong 
solution of pure soap in hot milk beaten up with the 
yolk of one egg to a pint of the ,olution. Put the 
on the hand and rub it gently with the paste, to which 


pelle dd. 
paper with a warm iron 


glove 


a little ether may be added, then carefully lay by to dry. 
White gloves are not discolored by this treatment, and 
the leather will be made thereby clean and soft as when 
new, 

(22) M. W. asks: How can I cement parch- 
ment so that it wil) stand both hot and cold water? A. 
Mix ordinary glue with about 3 per cent of potassium or 
ammonium dichromate in the dark, This may b 
on the paper, and after exposure to ‘light becomes per- 
fectly This gine has been 
very largely used in Germany for joining the parch 
ment paper envelopes of pea sansages, The strips of 
paper joined by this gine are dried quickly and *xposed 
to light till the glue changes to a brownish color; they 
are then boiled with water containing about3 per cent 
of alum till all the excess of alkaline dichromate is ex- 
tracted, and then washed in water and dried. 


used 


insoluble in boiling water. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated : 


A. T. 8.—The mineral is marcasite, iron sulphide, in 
a quartz matrix. It is nut indicative of anything valna- 
ble 


COMMUNICATIONS RECEIVED. 

On Ship Railway. By F. M.O 

On Crystallization of Bodies. By T. W. 8. 

On the Origin of Coals and Ores, By R. B. 

On Ice Boats. By G. M. R. 

On Some Pre-Historic Bones. By C. H. S 

On Ice Boats. By H. J. T. and W. B. M. 

On Ice Yachts Sailing Faster than the Wind. 
8. C. and F. K. 8. 

On Steam Jet Signals 

What is Good Silk? 

On Electrical Generators 


By F.P 
By L. L. 
By S..W. R. 
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(OF FICIAL.) 


INDEX OF INVENTIONS 


POR WHICH 


Letters Patent of the United States were | 
Granted in the Week Ending 


December 9, 1879, 
AND EACH BEARING THAT DATE. 
(Those marked (r) are reissned patents.) 


A complete copy of any patent In the annexed list, in- 
cluding both the specifications and drawings, or any 
patent issued since 1867, will be furnished from this office 
for one dollar. In ordering please state the number and 
date of the patent dssired, and remit to Munn & Co., 37 
Park Row. New York city. 
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Carriage brake ag ooh hme rte senecees * — ing, W. B. Carr .............. Sat: doteed he fing ‘‘ntenalyin of the image : ahd te development, —eien : 
BE TEs PORGGE o505ccccsecsscccoces and intensifying the image, an x sla 3 OT 
= SS san ce a Saari tattetaae evar! ICEOATS.— THEIR, CONSTRUCTION 
r Se enn ns. ee Saddletree, E. B. Light.......... sees hoven, the author is one of sf the most eminen ee tek. Sour eo hme = hey hye | 
Caster, furniture, J. H. Schlott ........... seseree 222,588 | Sage, B. Stockwell... ....0. ccecceccececeeceees « photographers. The a pee a most valuable Vi f th faoken 
Ch J. Wolf 431 pF ey > the art of _ ate photograp! Con- construction. ews of t otwo i ioo-culltns boats 
I 008 eccaccacoapieeeharnspesveste ‘ | 22, Saw guide, circular, E. M. Guernsey .......... Ne phy. J used on the Hudson river in winter. By H. A. Horsfall, 
cl calendar, W. L. Bund tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 205. M.E. Contained in Sc ‘A 8 
lock, Be W + Ate EMEY 00 vcevescescvoeess - 222,377 | Saw sharpening machine, W. L. Covel ‘ | Price 10 cents. To be had at this office and from all news- i, /OMPMMCS OD Nnbor also contains the tulec and 
Cloek, electro-mugnetic, C. Shepherd 222,424 SE SU, Se BY SEE. Soneccebecsectccescosee - dealers. — lat! ions for the formation of tee-bost clubs, th J- 
le i ate regu e sai 
Coal as fuel, utilization of the dust or culm of an- Seat or bench, BR. W. How ..........ccsccccccsccccers | THE THE SUTRO TUNNEL. ~ BY ADOLPH ing and management of ice-boats. Price 10 cents. 
oer ge eT PO eres eee nr Sewing machine button hole attachment, R. H. | Guten. Ap tatesnstinnattnenn the history of this | ams 
Coal hod, W. Easterbrook...... .... easier i me GMNED 5.) .dpadhcas bessdcdSetteuveeiess sereeees 222,543 celebrated mining tunnel, —y its paid up to the | 
Cock, gauge, H. C. Montgomery......2.... ....0+++ 222,361 | Share an t, combined, J. Killefer.... . mt time, and the reasons that led to the undertak- | 
Coffee preparation, H. H. 8 . 222,471 ee ee . ng; describing the methods that have been used in| f 
on - ~ - ow + EA. BOW. nooo eee re eee omane | Sheep protector, J. R. Speer ........ ......6. he e difficulties that have been encount- | 
AP, ROTEO, BD. FRIEREP . -.+-.00- 0000 sores | Ship hatches, fastening for, A. Johnson.. ered, and the obstacles to progress that have been met | 
Corset steel fastening, L. Hill 222. Slop jar, E. B. Jewett | with’; and prefaced by a valuable account of the dis- 
Cotton gin, H. N. Reid.... CE x | cove ry of the Comstock lode, and of the geological 
- eo SB. Ne sre? geecccveeee epecoocosoveces - Snap hook, J. B. Hampton... ............-ssceeeees formations of the gold and silver de’ ot ‘ormia. 
Cotton opener, R. Kitson........ . | Soldering sheet metal cans, machine for, J. W. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
c p F 205. Price 10 cents. To be had at this office and from 
ottom scraper, J. M. Richards BEI Bins topes > -acbs~<gthoveovios iitdiniee » CAVEATS, | COPYRIGHTS, LABEL 
| ist ON, Erc, 


Crib and bedstead, interconvertible, 8 8. Burr.. | 222378 | 
Cuffs, box for displaying, 8. W. Wilson............. 
Culinary apparatus, R. J. Gatling ...... 
Cultivator, H. Bloedel................. eee 
Cultivator, J. M. Hider... ............ < ocbeovececees 
Cultivator, D. Unthank.......... Seouscecvececes 
Cultivator, cotton, R. W. Spencer ..... 
Cultivator shovels, repairing, J. Lahr. 
Cutter head, F. Krein....... soe 1 babocesedevoceess 222,510 | 
Damper, sutomatic hot and cold air, J. W. Crary.. 222.387 
Damper regulator for steam boilers, V. H. Hallock 222,489 
Dish drainer, fuiding, C. BE. Stearns ........ ....... 222,542 
Disinfectant and deodorizer, R. M. Caffall ........ 222,453 
Disinfecting apparatus for waterclosets, etc., E. J. 




















222,380 | 
Embalming fiuid, J. H. &H. B. McCarty........ oo 222,521 | 
End gate, wagon, W. Alcorn................csccceeee 222,372 | 
Envelope, sample, T. J. Gorman .. 222, | 
Fan, extensible, Havell & Williams 222,494 | 


Ferro-cyanides, process of and apparatus for mak- 
ing. Tcherniac & Gunzburg.................+.+++ 222.547 
Fertilizer distributer, 8. H. Everett ................ 222,478 


Fireerm magazine, J. M. Marilin..................:+ 222,414 
Folding machine, turn sheet, Mendham & Cham- 

TL Ae atenggeivee-ccceds cvccestocedases ecovese o> 222.523 | 
Friction device, C. C. Klein...............cseeeseee: 222,504 
Furnace grate. H. B. Woods .........660.605 ceeecee 222,432 
Furnaces, device for feeding air to, Bartlett. & 

WR ire CB strdnpcdecosivcccs devas csendsetetcees 222,440 
Sey INE Os Sc is ca ccedénccsiotvatescotoncess 222,479 
Gas lighter, electrical, W. H. H. Whiting.......... 222,555 
Gas motor engine, G. W. Daimler............. eves 222,467 
Gas retort.charger, A. Q. Ross..........cseccesee «+ 222,562 
Gas retort discharging apparatus, A. Q. Ross | 

nd hbbtitiaubbhdige dccithectaosinudvvewnn’ 222,564, 222,565 


Gas retort discharging machinery, A. Q. Ross..... 222,563 
OEE aD . 

Grain, binder, §. D. Locke (P),........02000000+ 
Grain binder, L. J. McMormick ................. 









Grater, nutmeg, C. F. Chase.... ............ ae 
Grinding machine, L. Seiffert..... ................. 
Hame dressing machine, F. Krein..... ............ 
Marness, M. A. Proat.......ccocscoccccces or F 
Harrow, sulky. C. La Dow 
Harveater, J. L. OWenS .........cccccetveceres wvcves 
Hats or caps, peak or brim for,O.G Brady 
Hay gathering and cocking machine, Smith & 
TERE Aducnpetnesabdal wenetsdled. ddptodenteadsdtied 
Hay rake, horse, W. P. & C. E. Clark........ oes 
Heel burnishing machine, T. L. Keif ....... 
Iloe tooth, horse or hand, D. W. Hughes ........ 
Ge TG oc 6 ba dak Kesdcdcddsebbedecevotosees 
Horn cutting machine, G. M. Cruickshank. . 
liorseshoe nails, manufacture of, W. W. Miner... 222,417 





Hydrautic press, J. Watwom...........0.....cceeeceee 222,554 
Inflatable form for displaying articles, T. J. & | 


Wh Re ins tres sunedncdiatdorcatticaccersseise 222,344 
Injector for steam boilers, L. &. Hogue ae 





Insecticide compound, Lyons & Ziegler 222.413, 
Iron, fluxing compound for making, J. Tate. ..... 239 = 
lronware, manufacture of enameled cast, EF. C. | 
QO png ce cnhiltataibieieearattsss:.bisssebidd 222.422 
Knitting ht Hiteheock............ eee TQM 





Lacing hook, J. mines e6enécovtitassctsensccesceesces MAD 





| Thrashing machine, flax, J. W. Crooks . 
| Tile gate, P. M. Earle............... 


| Tire upsetting device, E. Depue .. 
| Tobacco, treating, C. 8. Philips.. 





Sower, seed, B. T. Genthner ........ asso 
Spoon, medicine, B. T. Trueblood 





ICE AND ICE HOUSES—HOW TO MAKE Messrs. Munn & Co., in connection with the publica- 





Square and bevel, combined, J. D. Hobbs......... 222. ice ponds; amount of ice required, etc., and full direc- | 
ara aan i-aneecee a tions for building lce-house, with illustrated plan. Con. ton of the ScrenTuric AMERICAN. continue to examine 
toothpaste agg tt ies PG Ap cca gtk ag . tained in SCIENTIFIC AMERICAN SUPPLEMENT, 55. Improvements, and to act as Solicitors of Patents for 
Starch clearing, etc.. woven fabrics, process and } Price 10 cents. To be had at this office and of all news- 1, ventors 
machinery for, 1. EB. Palmer.... ....... ...s.+++ ealers. ' 
Steam cotlainer boilers, 8. - al Svennd BAST ey In this line of business ghey have had oven THIRTY 
Steam boiler, Brown & Seymour ..............2--+« PRINCIP. LES OF HORSE SHOEING.— | years’ exprrrence, and now have unequaled facilities 


y Geo. Fleming, V.S. A pai paper Gecertting the proper for the Preparation of Patent Drawings, Specifications, 


Plkod of shoeing horses so the animal's feet ma 
be kept always healthy rand sound, How much the cab and the Prosecution of Applications for Patents in the 


Steam boiler covering, T. Merriam (r).. 
Steamer, feed, G. R. & M. M. Loomis.. 





Steering apparatus, vessel, A. Johnson . of the hoof ced, and how the operation [United States, Canada, and Foreign Countries. Messrs 

should ae the kind of shoes that shoul i ’ 4 
Stirrup pad, saddle, R. E. Whitman........ cote oo Saneus | SOUS Be mw they Linuld be fttede the number ana Munn & Co. also attend to the preparation of Caveats, 
Stone, artificial, Raedler & Marazzi. .. ......... +++ 222,582 size of nails that should be used, and how the face of Registration of Labels, Copyrights for Books, Labels 
Stove grate, W. Phipps ................... 222 365 pv —— should be treated. Foil: ywed by a description ‘ : F 
St aweeping ay on 0. C. CR AS a i, fail wonises fo : um of ae Chertier* mathed geanssses- Reissues, Assignments, and Reports on Infringements 

reet paratus, E. C. Bowne.... ... oe Ry ‘ollowe e author for many years. Contain All i ted 

Stud for boots and shoes, lacing, A. Dawes (r)..... Raaererso TAMERICAN SUPPLEMENT, No. 205. of Patents. business intrusted to them is done 


s , coloring, O. H. Krause...................... : a om | Price po conte. To be had at this office and from all with special care and promptness, on very moderate 
Sulky, trotting, Williams & Brown ......... 558 terme. 





. | —_—-- 





Telephone, A. K. Eaton ............. ... ‘ ‘922,45 SU We send free of charge, on application, a pamphlet 
| Telephone, carbon, T. A. Edison ..............+++ ++ 222,390 MAC M INE BY Ps ROM A N INS thing a containing further information about Patents and how 
Telephone exchange, automatic, —: & Mc- | ing out the various factors which combine to cause a | to procure them; directions concerning Labels, Copy- 


a. eee rapid Coguetetion in the value of all kinds of machine’ . e 
M.A... Depreciation and fre risks thrcagh friction, meumpe- | Habit, Designs, Patents, Appeals, Reissues, Infringe 
soeee . nt workmen, the tension o and dust an ‘ ; 
Thermometer, L. Peroni. ...... ..... eee Careful estimates of the amount of depreciation —_ abe on ele ents, Rejected Cases, Hints on the Sale 
, ete, 


Thill coupling, J. O. Flower. ............. : ing mills ;-on shafting, hangers. pulleys, and belting; on 
- a and Foreign Patents.—We also send, free of charge, & 


| flouring mills, ddiings purifiers, smutters heading 
rators. elevators, cups, and belts, stave and h ing | : 
factories, = CI the peavy macpinery, used by nee Synopsis of Foreign !’atent Laws. showing the cost ang 
| workers neral conclusions of the author as a res inci 

of the toregoing study. Contained in SCIENTIFIC | method of securing patents in all the principal coun- 
| AMERICA UPPLEMENT, Nos 204 and 205. | tries of the world. American inventors should bear in 
ze Sgate cash. To Se had ot Chis Cilsocss es ae news mind that, as a general rule, any invention that is valu. 


P ealers. 
Toggle presses, driving gear for, F. W.& W.. onae ES edn able to the patentee in this country is worth equally as 


” ag gf “. st teeeeecenens o cereseeees 222,463 ICE-HOUSE AND COLD ROOM.—BY R, | much in England and some other foreign countries. 
Fuck, B. J. Leyburn .........0..00. trtesseeee BRA |G” Hatheld. With directions for construction. Four | Five pate: ts—embracing Canadian, English, German, 






Tire shrinker, Stroud & Shuman... 








Trunk lock, G. V. Luce............ ; ‘AN = i 

Urn, coffee, E. H. Hawley ae PLEMENT. 59. "price  centae ‘To be tad at this a French, an:| Belgian—will secure to an inventor the ex- 
Uterine support, galvanic, O. E. Herrick .......... 22 399 a and of all newsdealers. clusive mouopoly to his discovery among about ONE 
Valve for steam engi ion,A.Bretonneau 222 ery ent ——_——————- | HUNDRED AND FIFTY MILLIONs of the most intelligent 
Valve gear, steam engine, C. W. Copeland......... 2zs.a | COMPRESSED J AIR MOTORS. BY GEN. | people in the world. The facilities of business and 
Vehicle bows and shafts, cover for, B. J. Warden 222,553 | | H. Haupt, € \.B, Bei me fork to the Pneumatic Tram- | steam communication are such that patents can be ob- 
Vehicle shifting rail, T. H. Graves Yor Basing Ce. Of few. ork, concerning the use of | tained abroad by our citizens almost as easily as at 





Velocipede, A. Kneip ..... ......... .... | Gass! red A 0 0 M the toneitatite the system and the | home. The expense to apply for an English patent is 
Practical Su obtained as ced 


juccess ( i by t , 
Pheumatic Cats and Compressors on oh | $%5; German, $100; French, $100; Belgian, $100; Cana- 





Wagon rack, J. McCallum .............. eves Railwa: 
7, mow Sern Ons. With a gen of | dian, $50 
| Wagon, steam road, O. C. Harris ....... | the Air reentages of Pow tot 
a out of the Power aay he in pressing the air; the ex- Copies of Patents.—Persons desiring any patent 


tent of the air compression and how used in con- | jssned from 1836 to November 26, 1867, can be supplied 





| with official copies at reasonable cost, the price de- 


t otor 
ee bk using the. cylinders oe pei heat and cold pending upon the extent of drawings and length of 





Washing and beating skeins or hanks, machine 


te TING iiss vc cciveniciticaceiiiamiiciiiesins otor can overcome and what load it can carry ; | specifications. 
Washing and wringing machine, cumtenet, T.J. theoretical test of commpapenens ; capacny of te Second | Awy patent issued since November 27, 1867, at which 
Baldwin... pressors fusing 8 29 Ree ay ope > 
eames ~ oes ~ re "" cocevecestswssooentosones | fifty matic motors; advantages und goats to use of | time the Patent Office commenced printing the draw- 
machine, D. B. Dorsey — ......-.ee00-+5- umatic m ; : 
be rer rsey 222,472 pne' ‘ot te pe Beene by hey he use Of duences = ings and specifications, may be had by remitting to 
po a attachment for stem winding, Cc. P. — 8: os ~~ pare oie ws tO aS the | totes | this office $1. 
Cpetatbbesveersed bucondeaceewands Snowmen ap rs on the Secon venue issued since 1836 
Waterwheel, current, J. J. showing the quantities of air consumed on ‘trip ot | A copy of the claims of any patent issued since 
as, 5. os Cee ++ RAST the car, t wete., with many other | will be furnished for $1. 








° 411 ~ tet 
= ng Svar beeen emer When ordering copies, please to remit for the same 
Price 


Wind engine, 8. Lane............. 
Windwheel, Longyear & Clark «» 222,515 | pooeies. 
LEMENT Nos. 176, 79> one 10 cents. | as above, and state name of patentee, title of inven- 
aed | tion, and date of patent. 


Wire twisting machine, J. Gobbels : coceese 222,486 a |e Tobe be had at this office 
country. 
| A pamphlet, containing full directions for obtaining 


Wires, machine for beveling and truing, I. N. 
DY eceiis ecateser sbbcedessacd codes + 222,483 
Wool washing machines, roll poll Sen, F.G. Sargent... + 222,423 | | CEMENTS. — FORTY VALUABLE RE- United States patents eent free. A handsomely bound 
DESIGNS Reference Book, gilt edges, contains 140 pages and 
i many engravings and tables important to every pat- 
Organ case, J. H. White.......... EES: entee and mechanic, and is a useful hand book of refer- 
Printing types, Pettit & Russ ........ ence for everybody. Price 25 cents, mailed free. 

















Toy holder for fireworks, E. R. Ives .... nt ner and ret to Address NUNN 6 00 
aE i RR MRE HIRE 3 Wax for b 0 
English Patents Issued to Americans. Ware. rar or, F catage Beamp Mudilage. for Crockery | Publishers SCIENTIFIC AMERICAN, 
December 5 to December 9, 1879, inclusive inbe Contained in SctENTIIae Auris ERT | ae Sen Ree ee sa 
; 138, Price 10 cents. "To be had at tide ofhios cad nea See ee eee 
i . . 





Button hole machine, T. 8, L.. Howard, United states, | mewsdealoce. 


— | 
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PHOSPHOR-BRONZE, 
ACKNOWLEDGED to be the BEST METAL for 
BEARINGS, Cog Wheels, | 

AYDRAULIG SLIDES, 


CYLINDERS, VALVES, 
Pump Rods, Theuphe- Buonse “BOLTS, ETC. 


Pamphlets and particulars on application to 


the Phosphor-Bronze Smelting Co , Limited, 


2938 Washington Ave., Phila., Pa. 


Sole Manafactarers of Phosphor-Brenze tn the U.S. | 
62 Glass CARDS, 10c. 8@ Agents’ | 


Northford, Ct. | 
PEASY 
VALUABLE PATENT CHEAP FORCASH, | 
ving Sulkey Harrow. Patented 1876. All territory 
f Kansas eo aatepoas", Plage, States 
wall. Fo » for right es. Send for circulars. 
ee G. B GABLE. Corpus Christi, Texas. 


~The Victor Rock Drill 


AB 


TRADE MARKS. 


2” Not over 


PURPOSE OF INTRODUCTION ONLY. 


ai material and work had not been placed months ago, 
All-Chromo and of active manufacture for over one year. The Pate 
Samples, 10c, CHROMO CARD CO., 


in the end the most effective and cheapest way to introduce 
pistol grip. Rocky Mountain Muzzle Sight, case-hardened 


bored and clumsy. Itisa BRAN NEW REPEATER, us 
and EFFECTIVE at both short and long psig * cf can be 


Revo } 
with exception ©: 


CHICHESTER # mid range, that cannot be beaten. 
rates from the Express Co: 

' WE 
boxed, and when 


ECTO rooms and examine the CHICHESTER RIFLES, and,Targets 


he Diploma and Prize Medal aw: 








REECH-LOADING RE 


THE NEW SEVEN-SHOT REPEATING RIFLE, 


of every possible reduction. We allow no agents commission, and make 
manufacture, but it will ensure a sale in every town in the 
RIFLES at $4,50 holds good ONLY ninety days from Jan 
—— as great rise in metals and labor, we could not make the CHICHESTE 
nts ich cover them being dated March 28th, 1871, May 27th, 1879, 

fo be made of as fine material and in as thorough a manaer in every respect as cup freare in the World.” ‘Seis J oat eat ee 
like Sewing Machines and Pianos, have always paid an enormous profit to the manufacturers; the actual cost 
at the immense profit asked by the manufacturers of other fire-arms, but only for the purposes of 


the World. The best only is used. The barrel is STEEL rifled in the most careful manner. 
hammer and tricger, and the best 


one is shot and thoroughly tested before leaving the factory. 
Each one is packed separately in a neat case, with cleaning rod, &c., and sent to any address on receipt of price. 
mpanies and can guarantee that the Express Char, 
WILL SEND (until April ist, 1880.) ONE CHIC 
cash accompanies order, will give FREE « box of long ra 
of the Pennsylvania Rail Road, and within one block of the Ferries (ten minutes’ sail from Ne 


We refer to the Banks and Express Companies of New York and Jersey City. 


mple Export Trade. 
We appoint no agents in the United States, but will give 














American, 


Se 


29 
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TING RIFLE for $4.50. The “CHICHESTER.” 


—<—s — 


_2ZA yy, 
ei Z Z 
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—s 
The Biggest Bargain ever known 


OFFERED AT ABOVE PRICE 





THE CHICHESTER. 


‘TO Tie 


two Rifics sent to any one address. £9 
In placing this Rifle on the market, at a price far below that of other similar first-class fire-arma, we give the RETAIL PURCHASER the benefit 
no discount to the trade, at present prices. The price we offer the CHICMES TEM at barely covers the cost of 
U. 8., the result of which would take years of advertising and pushing to obtain at regular prices. The offer of CHIC sT 


uary Ist, 1880, after that they will be sold through the trade only, and at a greatly increased price, and, in fact, if all our contracts for 
HE at near its present cost. They have been fin course 
RIFLES ere WARRANTED and GUARANTEED 
is made by special and expensive machinery, and in very large lots, Fire-arma, 
ing but a email part of the selling price. The CHICHESTER will never be sold 
introduction will it be sold at the present price. and only for a limited time. We know this to be 
any meritorious article. We GUARANTEE the CHICHESTER te be equal in MATERIAL and WORKMANSHIP to any Rifle in 
The trimmings are all nickel-plated. Black Walnut Stock and very handsomely designed hard rubber 
steel locks. BEAR IN MIND that this is no old-fashioned paper cartridge army gun, bi¢ 
ing regular Metallic Cartridges, are sold everywhere. FIRES SEVEN TIMES with one loading, and ts very ACCURATE 
loaded in fifteen seconds, and every shot discharged in ten seconds !{ necessary. Can be used as a single shot rifle if desired. Every 
Every one is numbered and @ WARRANT és given for cach, signed by the Company. We have targete made with the 
We will get qpecial 
not amount to over 60 or T5 cents to m rts of the country We cannot of course send by mail, 
R SEVEN SHOT REPEATIN IFLE as described above, to any adéress for $4.50, carefully 
rifle Metgllic Cartridges. The Office of the CHILHESTER RIFLE CO. is In Jersey City, N. J., near terménus 
w York City.) If you have ecquaintances in New York or vicinity, ask them to step into our sales- 
made with them at long and short range, and read testimonials received from well-known sportamen. 
Make all Checks and Money Orders payable to CHICHESTER RIFLE CO., W. N. FITCHETT, Treaserer, 
nd Forrign 


orders from ,@ 
and protect agencies in all Foreign Countries. 


ces will 
HESTE 
age 


S.A. Sa 








the“ Centennial” in 1876. x of these 31 Montgomery Street, Jersey City, New Jersey, U. 
hand machines ordered iu one day. Good 
active Agents can vlear $125 per 


00D WORKING MACHINERY. 


ING 





From $2 up; other goods 


reek. Send for Circulars and Terms, 
“SSaress  W. WEAVER, Phoenixville, Pa 
in proportion, Mammoth 


WATCHES fists FREE 


E. NASON & CO., 11) Nassau Street, New York. 


.OR SALE.—ONE SELF-ACTING LATHE, WITH 
I compound slide rest and geared face plate. Bed, 
id's ft.; swing, 7 ft. 5in.; weight, —asens. 

ONE CHUCKING LATHE, with geared face plate, 
5 ft. 10 in; heavy compound slide rest; weight, with 


LANING NG p 
MATO™ nyOh yoR' 


TENONING, CARV/NG 


0 N 


iu 





j 


BAND & SCROLL SAWS 


counter shaft, 4 tons. NIVERSA pet stata 

ONE SELF-ACTING LATHE, with compound slide VA v AN wOR KER« 
rest. Bed, 10 ft.6 in.; swing, 26 in.; weight, with counter Riety wooU **« », 
shaft, 4,560 Ib. 


™ 


‘or inspection r detailed description, apply 
For IDV ALE STEEL WORKS, Nicetown, Phila., Pa. 


41 ENGINE FOR SALE. 
Horizontal Slide Valve Engine, Graduated Cut-off 
Cylinder 24 in. bore by 36 in. stroke, 6 in. Judson Gov- 
ern r, Lever Throttle Valve, 9 in. Hammered Shaft 12 ft. 
long—complete. Was built by owners tor their own use, 
with sole reference to durability, strength, and economy 
of fuel. Wiil besold reasonably. Address P. O. Drawer 
164, Buffalo, N. Y. 


Se Se DS er er Oe | Oe 


-INCINNAT!I.O.U.S.A. 

















SNOW’S DRY TRANSFER INK 
DISSOLVES IN WATER. Anything written or drawn 
with it can be transferred in one minute to & GELA- 
TINE PAD, and 100 somite printed by pressure of the 
hand. Vackage to make one fiuid ounce, postpaid, 
sealed, 25 cents, with enough of 


TRANSFER “‘CLYCERJEL” 


To make postal card size of transfer surface. Melt and 
cool it in a dish or on glass. Put up in cans, 4 Ib., for 
25 cts. ‘4 Ib., 3 cts. 1 Ib., 75 cts.. and 5 Ib., $3 00, by 
express. 14 lb. makes d of letter size. AGENTS 
WANTED. SNOW & CO., Watertown, Mass. 








sore Ohye 


2 





New Styles Chromo and Floral Cards, in case, 10¢, 
80 agts.’ samples, 1 Oc, Stevens Bros.,Northford, t. 





Bi-SULYPUuaIDE OF 


CARBON. 


Manufactured by E. R. TAYLOR, Cleveland, Ohio. 





— 


SPARE THE CROTON AND SAVE THE COST. 


Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO.., 235 Broadway, N.Y., 
who control the patent forGreen’sAmerican Driven Well. 


B represents that part 
creates but little friction. 


Pond’s Tools, 


Engine Lathes, Planers, Drills, &c. 


DAVID W. POND, Worcester, Mass. 


. . 

A New Spinning Band. 
ROWBOTTOW’S PATENT DOUBLE LOOPED | 
SPINNING BAND. Suitable for ali kinds of Spin- 
ning and Doubling Frames for Woolen, Worsted, Cotton. 
Flax, or other fibrous substances. IS FREE FROM | 
KNOTS, neat, speedily adjusted, runs steadily, and 
avoids the annoyance of Lint. Price, fifty cents per 

und, delivered at the mill. Sample orders solicited. 
tate kind of machinery, diameter of Driving Cylinder, 
and actual length requires when in operation. 
STODDARD, LOVERING & CO., Sole Agents, 
No. 10 Milk Street, Beston, Mass. 


PaAranT 


Steam Hoisting Machines. 


Four Sizes—4 to 10 Horse . Power. 
The Four Horse Power will raise 
1,200 Ib. 150 ft. per minute. Other 
sizes in proportion. | 


NOBLE & HALL, 


ze. ERIE, PA. 


HE DRIVEN WELL. 


Town and Count rivileges for making Driven 
Wells and selling ioenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 


WM. D. ANDREWS & BRO., 











For Blasting. , Economical. 
MINERS? SUPPLY CoO.,, 
ll Co., Pa. 


> 
st. Clair, Schuylki 
Samples Photo, Duplex, etc. Cards,10e, Autogravh T 
Album, 13e. Conn. Carp Co., Northford, Ct: 








80 


JOHN R.WHITLEY & CO. 
puropean Representatives of American Houses, with 
‘rst-class Agents in the principal industrial and agricul- 











tural centers and eities in Euro 

[CC Pat. Europe. London,7 Poultry, P aw. a 7 

FC. Paris.8 Piaee Vendome. Terms on application, 235 BROADWAY, NEW YORK. 

ship; aie purenass Paris goods on commission at { re es rd 
ers’ discounts. 





yale FMERSON PA 
w GOLD PREMIUM SA 
s SEND YOUR FULL 


No Sawdust! No Planing" 


Thin lumber, 1-16 to % inch thick, cut and seasoned by 
our recently patented machines, equal if not superior to 
the sawed and planed wood, being smooth, flat, and in 
all cases perfectly seasoned. Used by the largest manu- 
facturers in the country, and giving entire satisfaction. 
In addition to our 5 alty, our usual complete stock 
of sawed Hardw , Lumber, and Veneers, figured and 
plain, Buris, etc. 


GEO. W. READ & C0., 





AD engine that works without 
Boiler. Always ready to be started 
and to five at once full power. 
SAFETY, ECONOMY, 
CONVENIENCE. 

Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 


0 SILENT GAS ENGINE. 





THE NEW OTT 


Useful for all work mall stat 

peut in sizes of ha Ay a 7 i P. ty 

1 UMM & GO, 305° Chestnut St 
*S. Manning & Co.,, Ill Liberty St., 


Whats We 25 


, Phila., 


A Month and 


N. Y., Agents. 
“sAMPLes FREES 


Send 3c. STAMP to ARS 


to DE. 
8. POSTER & CO., Cincinnad,@ | 





46 Cortlandt E> New York. 


Compact, Substantial, Eeonom- 

feal, and easily managed ; guar- 

anteed to work well and give 

full power claimed. fe vor. 
e 


a J 


Baker Rotary Pressure Blower. | 





Boiler complete, includ 








(FORCED BLAST ) ernor, _Pump. ete., at low 
Warranted superior to any Pee RSE POWER....... #215 0 
other. Rs 
WILBRAHAM BROS. Ea" Put on cars at Springfield, 0. 
2818 Frankford Ave. JAMES V xpringtield Ohio. 
PHILADELPHIA or 110 Liberty St., New York. 








; BEST IN 
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
of the packing which, when in use, is in contact with the Piston Rod. 

A the elastic back, which keeps the part | against.the 
This Packing is made in lengths of about 20 feet, and of all sizes from \ to 2 inches square. 


JOHN H. CHEEVER, Treas. NEW YORK BELTING & PACKING CO., 37 & 98 Park Row, New York. 








d Blind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, Williamsport, Pa. 


TEP LAD‘: 
$s ble: but ts 

les indispensable : but cx 
for $1.50 the combination is irresistible. 
will have one. Send for 
for sale. Address J. H. M 


OUR NAME and ADDRESS on 560 Gilt, Duplex, etc., 
Cards, in case, 5c. Davin Bros.. Northford, Ct. 


RAPID 


ADDITION! 


Wonderful Invention ! 

RT of Adding Ficures 
£L from Left to Right; 
orfrom Middle either way ; 
or six columns at one time ! 
Done as Quick as Thought! 
Sent to any address on re- 
ceipt of lrice, 50 Cents in 


postage stan 
y TYAN, 


y 


Ips. 
w. FF. M ERR 


Batavia, N. 


Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Pianers, Richardson's Patent Iim- 
woved Tenon Machines, Mortising. Moulding, and 
te-Saw Machines, Eastman’s Pat. Miter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON, 
2% Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 


ELEVATORS. 
All kinds of Hoisting Machinery a 
r) “wa © Steam, Hydraulic, and 

It ‘ower for Passe 
IF ht. Iron Furnace Li 
able Hoists. STOKES & PARRISH, 
9th and Chestnut St., Phila, Pa. 














PORTABLE AND STATIONARY EN- 
ines and Boilers, 2 to 15 H.P. Return Flue Bciler, 
arge tire box, no sparks. Do not fail to send for circular 

to SKINNER & WOOD, Erie, Pa 





8 —_ Brilliant, Chromo, and Tortoise Shell Cards, in case, 
w.th name,l0c. Outtit.10e. Hatt Bros.,Northford,Ct. 
RYKER SEARO ELIXIR 
tees d even on samovth fyces is (rom Deedes Thee 


care are from the original ond show « pasitive reeals 
from ita wee. [i works he magic and sever e 








Furnace Hoist. 





| 
| 





iajary to thephn, eamiy applied set certain ie 
fiers. Phe. past~pald Show. 3 for eeu, L. L, OMITH 
£0 Rotedg te Pamune, MM, Allcthers coente: / 


FORTUNE QUICKLY MADE. 


Money has, been made more rapidly within the last 
few months in Wall Street than at any period since 
18738. Immense profits have been fealized from small 
investments. The following affidavit explains itself: 


Personally appeared before me, George A. Payne, 
of 134 West 49th Street, New York city,to me known 
and, on being duly sworn, says that on an investment 
of $25 placed with Thatcher, Belmont & (o., bankers, 
and by them operated for a period of two weeks, i had 
returned to me Lv the said firm $972.53 


- (Si, 
etc.,Cards, and 4 Hudson | 
vips & Co., Northford, Ct. 


THE WORLD. 


rod with sufficient pressure to be steam-tight,and yet 


a i 2 87 8e) SO hS 


y ; - - - . 


& SON ROCHESTER NY 





ned) Gro. A. PAYNE. 

State of New York, ? 

City and County of New York, } 
Sworn before me this 22d September, 1879 

J. B. Nongs, Notary Public, 

91 Duane street, N 


Thatcher, Belmont & Co.. accept subscribers on their 

r cent. margin or in their concentration of capital, 
whereby a number of small sums, from $10 upwards, 
are aggregated and stocks operated, Latest Wal) Street 
information sent free upon application by Messrs 
Thatcher, Belmont & Co., Bankers. P. O. Box 13%, or @ 
Broad Street, New York. 


Pin-a-4. Photo, Gilt-Ed 
Valley Chromo, 10¢. 


aS. 


Ba 


Invested in Wall St. Stocks makes 
fortunesevery month. Book sent 


$10 to $1000 |errsisromeni 


Address BAXTER & CO., Bankers, 7 Wall 8t., New York. 


The George Place Machinery Agency 


Machinery of Every Description, 
121 Chambers and 108 Reade Streets, New York. 


“RELIABLE” 


Vertical and Horizontal En- 
gines, with Waters’ Governor, | 
equal to any in simplicity, du- | 
rability, and efficiency. Other 
sizes from 10 to 90H. P. at prices 
equally low. For illustrated 
circular, address 
SISCO & CO 
Baldwins 


4 


| 











ESTABLISHED 1840. 


PATENT SPARK-ARRESTER. 





D.» 
ville, N. —H. P. Mounted, 


8 
| 10 Z 2-H. P. Eureka, $150. 
12 4“ * 960 





SERTED TOOTH S DAMASCUS TEMPERED SID 2 Send for our Circulars. 6 “ © 360. 
Eg eee | B.W.Payne&Sons,Corning,N.Y. 
UPERCEDIN mt ote MITH B Payne& So ns,0o1 this. 6) : 





6) > om EN 
SAWYERS »*" BO TO b' BE AVE 


60 


YEAR and expenses to agents. Outfit Free. 
ddress P. O. VICKERY, Augusta, Maine. 


ON LIFE & PROPERTY. 


$10,000 will be psid to any 
who cau KAI*)LOUE A LAMP Ott with 
our SAPETY ATTACHMENT. 
Mailed tree for cts, Fourfor $i, 
Agents Wanted, Male or Female. 
8. 8. NEWTON'S SAFETY LAMP CO., 
Minenawron, N.Y. 
Sacesmoom, 13 Weer Beoapwar, K. ¥ 


$777% 





Queen Anne and Photo Cards, illuminated and per- 


fumed,in case, 1 Oc. GLone Print Co.,Northford,Ct, 





recn 


FoR 
85 Cts. 


PHOTOGRAPH VISITING CARDS. fend 10¢, for 
circular and S%samples. SEAVY BRoOSs., Northford, Ct. 


Roots’ Improved Portable Forge 








= 


Hydraulicand J | __186 to 200 Lewis Street, Now Yorks _/sWERPSTAKES,, WITH THE ELLIS 
| ———— | Patent Journa! x. a ot Epper om er ev ' 
wean Jack Screws. Bookwalter ENgine. | siryantne'S tna, sin, thio. rele 250 te 


ANTED—Salesmen to take general State Agencies. 
Salary and ex ses . References requ ; 
aera Me CO. lis Monroe St.. Chicago, Ill. | 


are necessary; clothes| P, H, & F. M. ROOTS, M’f'rs, Vonnersville, Ind. 


mes valuable; itront 
ymbined allin one and so 8, 8. TOWNSEND, Gen, Act., | 6 Cortland: St., 
WM. COOKE, Selling Agent.) NEW YORK, 


Every family 
¢@” SEND FOR PRICED CATALOGUE, 





it. Agents supplied. Rights 
ARTIS, Hartford, N.Y. 


‘ 
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Advertisements. 


[uside Page, each insertion --- 75 cents i line. 
Back Pa ge, each insertion «-«-< $! Lee line. 
(About eight onde toal 

ELnqgravings may head advertisements ~. ‘the same rate 
per line, by measurement, as th. letter press. <Adver- 
tisements must be received at publication = as early 
as Thursday morning to appear in next 

s®” The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 3),QU0 copies every 


WOOD SOLE SHOES. 


The cheapest, most durable, 
warm Ba geed Se cons | 

wi capes oe. Par- 
roughly wate 


ted to Brewers, 
Miners, ae 





) classes of labor- 
ers. Send for circular to 


CHAS. W. COPELAND, 
122 Summer 8t., Boston, Mass. 


WORKSHOE Ce aee: of Bractioal 








of Practical 
is not a gh ieee o: 
Sater nw ork, tal of it — oly gruginial No med 
pts. The boo marvel 0: 


kery, recei 
cheap: Png ge the publishers ¢ sell en 
id, 36 C~ (stamps), 


Conte ts. filling B clone! Sait en to 
any address. ain’ 1 14 Dey St, New York, 


TIME CLOBE. 


See illustrated article on page 22, this number. 
oa Globe, Nickeled Meridian, Walnut Stand- 


4s 








tured and warrant 








n- inc : ‘Globe, Niekeled Meridian, Walnut Standard, 
grade ° 
14nch Globe, Nicke led “Meridi 
writing direct to the man 
Gor 
najoharie, Y., 
Adcress * 
Established 1844, 
PATERSON, N. J., 


with Aneroid Barometer and punecunes Centi- 

t - 125.00 
and Gold standa 
Patented in the Uatted 5 
D—AN UPHOLSTERER AND DRAPER. 
JOSEPH C. TODD 
Engineer aud Machinist. 

Hemp. . 


Thermomete 
Prices for 18 and % inch factory. ean be obtained by 
wer. JUV VET Pk PAN oe 
a 
WANTED 

8,” care Box 387, Cincinnati, O. 
Successor to TODD & RAFFERTY, 
aud 


Steam 
Sole Agent for 
her’s New Patent Acme Steam 
ne and Foree Pumps combined. 
ae owner and exclusive manufactu- 





Baxter Patent Portable Steal Engine, 


nes are admirably adapted to ail kinds of 


light for driving pri tine ping wat 
power for driving print presses, pum: water, | 
— reotioe. 


sawing wood, ginning Souben. and all 
cu ng nod purposes, and are 
furnished at tha ~ OSE low pri 
ower, $1 23 
‘ower, $33 


HEE BES HD HIRES Ese: 


orse Power, 
Address 


orse Power, 
Send for descriptive circular. 
J. ©. TODYNMD, 
E PATERSON, N. J. 
Or No. 1O Barclay St., New York. 


= Thompson's Neat Invention.-2: 


THE 


LITTLE GIANT 
POCKET SCALES. 


The Most Useful Invention Known. 
SOMETHING FOR EVERYBODY. 


This is a new article of rare merit, and it 

classed with the shams tiat have flooded thee Ag 
It ts elegantly gue} up, and for beauty and workman- 
Poy it wr excelled. They weigh from one ounce 

tos 4 are warranted accurate. It is nicely plated | 
with nickel sliver, and is sure to please all,as it can be | 
readily carried in the vest pocket, and takes up no more | 
room than a small pocket knife. These scales are | 
DURABLE, STRONG, and accurate. and, with ordinary 
usage, they cannot get out of order, and should be in 
the hands of every beste in the land. Just the thing 
for sportsmen, agents, travelers, family use, and others. 
No dealer in the world can giv Xo, to this 
for five times the price aske ttern is very 
beautiful, and elegantly finished. is the 
bargain ever offerea. Every ie we i) Cogd 3 = oe 
fect order, and are warranted for a lifetime wi D goss 
usage. We guarantee satisfaction or money A. 1 ed. 


AGENTS WANTED, 


to introduce these scales in all sections of the cogntry, 
as they sell very rapidly. Bie DiscoUNTs are offer 
Send for terms, ete., and commence selling them at 
once. A sample scale, put up in a neat case,sent by 
mati on receipt of BD cents. end five ten cent silver 
pieces if you cannot get the currency. In sending silver 
money, sew it in between two pieces of pa ee. and put it 
in the envelope; or you can send a ONr DOLLAR BILL | 
and we will send 3 scales. Address all orders to the sole 
manufacturer, 


c, B. THOMPSON, 
Bridgewater, Conn. 


orse 





Fete 4 a scale 








The attention 
is called to the pre dectin 
CTURA 

it is believed that, mere owners 


of Ascapeets, Engineers, and spuiiters 
of wrought 
RON, 
'y aware of the smal! 


w exists between =e and 
, the former, in 4 cases, would be ad yom 
ana avoiding all risk of 


poe of de- 
led information tarnished om 


Mill Stones and Corn Mills. 


We make Purr Milistones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Wate r Wheeis, Pulleys, and 
Gearing specially adapted to Flour Milis. Send for 


catalogue 
J.T. NOYVE & SON, Buffalo, N. Y. 


Cepense in cost w 





nee © 5 


BOILER COVERINGS. 


WITH THE “AIR SPACE” IMPROVEMENTS. 
THE CHALMERS-SPENCE CO., Foot E. 9th St., New York. Sole owners of the Air Space Patents. 











Works 1 mile. 
Price #4. Pat’d. 
Cir’s free. HoLtcoms & Co., Mallet Creek, Ohio 


TELEPHON 


For showing heat of 
Bode, ten Pupenentea Ovens, Hot Blast Pipes, | 
er Flues, Superheated oo Oil Stills, ete. 


. BULKLEY, Sole Manufac mare, 
149 Broadway, Ye | 


MACHINISTS’ TOOLs. 


NEW AND IMPROVED PATTERNS. 
Send for new illustrated catalogue. | 


Lathes, Planers, Drills, &. 


NEW HAVEN MANUFACTURING CO.,, 
New Haven, Conn. 


peo pe BICYCLE. | 

A. practs ical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. It aug | 
ments three-fold the locomotive power | 
of an ata man. Send 3c. 5 P| 
for 2 logue, with prise list 
AD and ful iucmation. 


THE POPE M’'F’G CO., 
89 Summer Street, Boston » Mass. 


te PUMPS. 


HENRY R, WORTHINGTON, 
239 Broadway, N.Y. S83 Water St., Boston. 
THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 


WATER WorRKS—Com pound, Condensing or Non-Con- 
densing. Used in over 100 Water-W orks Stations. 


Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 


WATER METERS. O11 METERS. 





























1,000 advertisers ‘in the 
, Philadelphia, Pa. | 





000 Agents wanted 
9 Agents’ Herald, Box 


50 ¥y 





ARTIFICIAL ICE COMPA NY, Limited, 
Ice Machines to make from 20 pounds per. hour to 0 tons 
per day, at 36 Cortlandt St., New York. F.O. Box 3083. 


STEAM FOR SMALL BOATS. — RE-| 
ports of Frtele of Steam aciats., giving Goscriptice of | 
emen ro 
caitan” ond screw, ‘and other valuable facts. With | 
ngra’ Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT 1 ‘5S. 





Price 10 cents. To be had at this 
and of all newsdealers. 


J. LLOYD —~+ eamhaaa 


Manufacturer of 















escrigtion, ior Railroad — Mini ng 





of every 
Elevators, Derick Eope. bi ae 8, by po on a 
Power, etc. 81 John 8 nd for price list. 


Plans and atl tes LL | & Suspension Bridges. 





SCIENTIFIC AMERIC! AN SUPPLEMENT. 
Any desired back number of the S«: aT AMERICAN 
BU PPLEMENT can be had at this office for 10 cents. Muy 
also be had or ordered INN 0 bocnesiecs and Rhews- 
dealers everywhere. MUNN %? O.. Fgouabers, 

ark Row, New York. — New York. 


‘ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-taird the cost of tin. Circulars and samples free. 








T. NEW, 82 John Street, New York. 























“Wheeler's Patent We Toil Filer 


pores of wood perfectly, so that a smooth finish 
| a ts the pos with one coat of varnish. Send for circular. 


——« nite 
DGEPORT WOOD FINISHING CO., 
40 Bleecker Street, New York. 


BLE INCLINE PRESSES. 
KER PRESS CO., Middletown, Conn, 





UsT. 
& PA 


Working Models 


And Experimental Machine 30g, mate to 
order by JF WEEN EI ER, 62 Same st... N. ¥. 


aan RD’S CELEBRATED | 
$10 Serew Cutting Foot Lathe. 
Foot and Power Lathes, Drill Presses 

0} d Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, cee, Send for 
ene of ou for F aaitoure or 
 f Le ls SHEFARD & € 


am, 333, 335. & 387. West Fount Direct, 
—ee Cincinnati, Ohio. 


PERFECT oad 
NEWSPAPER FILE 
The Koch Potent File, pe ~ Bea apepers, 


magecies. on d pam: 
price reduced. os to the pa x AmM- 
ERICAN and SCIENTIFIC AMERICAN SUP? LEMENT can be 


oiee ot i thie paper Fi prtee os of 44 by roe or 45 at sae 


HRICAN” ” in it ~Necemary to 
everyone one who wishes to preserve the paper. for 


A 
STIL 






















MUNN & CO. 


Publishers ScreNTIFIC AMERICAN. 





Gear Molding: Without Patterns 


Seott’s Gear Moulding Machines, 


AIR COMPRESSORS & ROCK DRILLS. 


DELAMATER IRON WORKS, 


Boiler Makers, Engine Builders, 
and Founders, 


FOOT OF W. 13th ST., North River, NEW YORK. 
ESTABLISHED 1841. 


The J. L. Mott Iron Works, 


SS and 90 BEEKMAN ST., 
Manufacturers of 
DEMAREST’S PATENT 


WATER CLOSETS. 


Simple in construction, perfect 
in operation, Gorougs » he nara 
ing all sewer gas, an niy in 
every way 


~ HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W. B. FRANKLIN, V. Pres’t. J. M. ALLEN, Pres’t. 
4. B. PIERCE, Sec’y. 


THE FORSTER- FIR. 
MIN GOLD AND SILVER 
AMALGAMATING COMP’Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, aad re- 
covers the mercury rapidly. 
SS Apply as above. 






















To haleaes Men. 


The value of the SCIENTIFIC AM*RICAN as an adver- 
tising medium cannot be overestimated. Its circulation 


| is ten times greater than that of any similar journal | 


now published. It goes into all the States and Territo- 
ries, and is read in ali the principal libraries and reading 
| rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
| paper. He wants circulation. If it is worth 25 cents per 
line to advertise in a paper of three thousand cireula- | 
tion, it is worth $4 per line to advertise in one of forty- | 
| eight thousand. 

The circulation of the SCIENTIFIC AMERICAN is guar- 
anteed to exceed Firry THOUSAND every week. 

For advertising rates see top of first column of this 
page, or address 

MUNN & CO.,, Publishers, 
37 Park Row, New York. 


THE ioe Fe 


FIRGE 
& HAND 
OWER MADE. 
MFG, BY 
BUFFALO FORGE CO. 
BUFFALO,N.Y¥ 
SEND EOB CIRCULAR & PRICE LIST. 








» Gold. 1.Cr ystal. Lace, Perfumed, and Chromo Cards, 


6 name in 


DYSPEPSIA. BY Dr. C. F. KUNZE. 

Symptoms. Appetite Diminished. Stomach Digestion 

much slower than Normal ae. Symptoms 

in y— +> A. Cases. on as caused by 
EE 





too much F Indigestible General De. 
pnd agg Itered Conditions of Innervation. 
Treatment. | mee should be Ens ily Digestible ; 
taken Little at a Time; and I ed before more is 

of Few and Plain ‘Dishes. Treatment 
s Overloaded. Aiding Gastric Juice 
Treatment in Febrile Diseases. Contained in ScrEN- 
TIFIC AMERICAN SUPPLEMENT No. 129, Price 10 cents 
To be had at this office and of all newsdealers. . 










THE 
Eclipse Engine 
Furnishes steam power for all 
Agricultural purposes, Driving 
Saw Mills, and for every use 
where a first-c lass and eco- 
nomical Engine is required. 
Eleven first-class premiums 
aversed, including — 

al, "76. 
"77, No. 14, issue 0 
fa ENTIFIC AMERICAN, 
wo) torial illustrations. 
FRICK & CO , Waynesboro, F: 
_ When you write please name this paper. 


$2 WATCHES, , craps COULTER & 00. Chicage 





f 78, ef Sct- 
tor Edi- 


Co., Pa. 








ANS Stops, B set Golden Tongue 
hes Syelis, Walnut oe warnt’d G years, Stool & 
New to$26sS. oN 





ORGAN BEATTY PIANO 


Pianos, $14 ewspapersent Va 


Address Daniel F, » Beatty, Washington, New Jersey. 





WIRE ROP 


Address JOHN A. ROEBLING’S SONS ep aioctar- 
ers, Trenton, N. J., or 117 Liberty Street, ork 

Wheels and i Rope for conveying power long distances 
Send for circular. 


NEW ~~ aewee-ARD ENGINES AND BOILERS CHEAP 
B. GOODWIN, Oil City, Pa. 


WJOHNS 











SBEST 


Liquid Paints, Roofing, Boiler Coverings, 


Steam Packing, y apag Fire sng of al = 55 
Cements 


H.W. JOHNS M'F'G Co. 87 MAIDEN LAWE,N.Y, 


iold & Jet 10c.Clinton Bros.Clintonville,Ct. | 






Refer to No. 1, issue of | 






I'THE TANITE Co. 


STROUDSBURG, PA, 
EMERY WNESES An CRINDERsS. 
LONDON—9 Andrew’ pie, Date St Viaduct, E. C. 


LIVE TRPOOLA a The Temple. Dale 


ROCK DRILLING MACHINES 
AIR COMPRE 





SSORS 
cxDriut Co 
FITCHBURG MASS. 


VNUTAY 6 That 
SEND FOR: PAMPHLET 


FRIEDMANN’S PATENT 


EJECTORS 


Are the cheapest and most effective machines 
in the market for 


Elevating Water and Conveying Liquids 


from Mines, Quarries, Ponds, Rivers,Wells, Whee! Pits ; 

| for use in R. R. Water Stations, Factories, etc. They 
| are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, Sugar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 


NATHAN & DREYFUS, 
Sole Manufacturers, NEW YORK. 


on$3 Printing Press. 


Prints cards labels &c. (Self-inker $5) 18 larger sizes 
For business or poem, ves or be ps Do ee -4 
si di ‘atalogue of presses, type, carc 
lee for 9 stamps. | Kelse elsey & Co. Meriden, Conn 
Lathes, Planers, Shapers 
Drills, Bolt and Gear Cutters, say Machines. Special 
Machinery. E.GOULD & EBERHARDT, Newark, N. J. 


A. HARR 

































PROVIDENC: E, R. I. (PARK MS eae, 
Six ——es re hd i - from ea 
Original a 


HARRIS- 


With Harris’ 
from 10 te 


uilder 


“CORLISS ENGINE 


Patented Imprpvements, 
1,000 I 





a We 
haf fi S. 


At lew 
BROWN 





assortment. A, & F, 
Lewis ™t., New York. 





prices. pros 
137, 39, rer 








1880. 1880. 1880. 
| 


| Che S cientific American 


FOR 1880. 
THIRTY-FIFTH YEAR. 


VOLUME XL. NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Third day of January, 1880, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as attractive and useful as any of its 
predecessors. 


Only $3.20a Vear inciuding Postage. Weekly. 
52 Numbers a Year. 








This widely circulated and splendidly illustrated 
paperis publ .ed weekly. Every number contains six- 
teen pages ot useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in Tae ScrentiIFIc 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a ccnstant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of THE ScreNn- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United Statcs 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.00; three 
months, $1.00. 

Clubs.—One extra copy of THE SCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT Will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but isat the sender’s risk. Address all letters 
and make all orders, drafts, etc., payable to 


MUNN & CO., 
37 Park Row, New York. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from NewYork, with regularity ,to subecrib- 
ere in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany. 
Rugsia, and all other European States; Japan, Brazil, 
Mexico, and al} States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, | year; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co.,37 Park 
Row, New York. 

HE “Scientific American” is ted with 


CHAS. 
ENEU JOHNSON & CO.’S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 50 Gold St., New York 





























